








NOTES 


ON HINDU ASTRONOMY 

TUE Hl.STOUY OK OUR KXOWl.ElMiE OF IT. 


J.VS. lirillihVSS. (M.K.. 

M K A ■> . M. MU. AH, HoN'. A.H.I.W.A., K.ll.O H., IIOS ('OU, MKM MHUIN 

•sO( . ANTHVlur. fcll., AM* lUTAMAN MU( . AUTH AND K** 


[From the ‘'JouiiSfAL ok ihk RoYAf, Ahiatic Socikty of (ikkai 
ReITAI.V AXl) Iukland/' I 


HERTFORD : 

PRINTED BY STEPHEN AUSTIN AND SONS 


1893. 




NOT ES 


OX lIlXDr ASTliONOMV 

AN*1> THK 

HISTORY OF OUR KNOWLElHSK OF IT. 


I. Till’ following notoH nro jiorlmps Moiuowlmt iniscollunoouH, 
hnt thoy may help to re-flirect attention to an intere«ting 
«uhj«‘<*t, reenlling the hi-^tory of Kuropoiin stmlieM of it with 
ftoin** of tht‘ re.Hiilt.8 ohtaine<l. Arnl siiict? thc! Huhenie arranged 
by Mr. Whitley StukoH for eululogning the Sanskrit workn 
in Indian libraries, private and other, and for (dituining 
Co[)i<*s of the rarer ones Ims yielded sneh excudlent reHult,« 
in all departments, it will perliaps be possible for Orientalisti* 
now to publish and traiiHlate some of the iiioro important 
iSV///MdaA/v and ICiroiyiH hitln^rto imic(?eHsible, and which 
wfMild be most useful in tracing the originn and history 
of this Indian sciemte. 

2. We cannot trace the study of the lieavtuiH by the 
Hindus to any very early date. Straho says* the iVarnnai 
(which is, iMTliaps, only another form of ^ap^iavai), “ ridicule 
the Bra<.dimanes tia Ixmsters and for>I.s for occupying thcrn- 
»elve.H with jihysiology and astronomy/' Thin Htateinent 
may, of course, refer to the time of Alexuinhir's invusion, or 
it may be b:ow.rd on later report# wbicdi Strabo (vir, A.n. 1) 
had collected. In Apastxi?nba*s ]>}utnnamfra fll. IV. 8, II) 
it in stated that astronomy is one of tbu six ahtjan of llio 
Vidn. But of the character of this early Hindu astronomy 
we learn, what wo do know, chiefly from the Jyotmha 

* Str»lK». Of^rmph, XX. cap. i, } 70 f’a^aab. p. 719); ronf. 

Xktim, M*tM, fur t*hiL U<1, t. S. 1S3, and Jud. AiUrthunuk. (‘ind ed.}, ild. 1. 
S. 1009 a. ; \V«bcr, Uut. Ind. Lit. p. 9». 
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Vedahgn of the Tf{iur and Itigv^th, from which it seems 
to have lMx»n muinly concerned with the lunar motions,* 
connected as they were with the projM?r times for Hacriliciul 
acts, and otherwise to have been of a very elementary and 
chiefly astrological nature.^ 

3. It is now generally cone<?dc<l that Hindu astronomy, 
as wo know it, has been originally btised on that of the 
Alexandrian (Irwiks, who hud brought the study with them 
from the Ionian lands, where it had bi'cn early cultivated 
by Thalisfi (e<>. u.c. tJ'UV oTO) its founder; by Anaximander 
(010--517), who declared the earth moved round its axis, 
that the moon relltHtts the suir.s light, invented the gnomt»n, 
observed the solstices and <><juinoxes, meusure<l the obliquity 
of the erli[)tic, noted the morning setting of the Pleiades 
on the twenty-ninth day Indore tlie equinox, and made the 
first giHigrmihieul charts; by Pytliagoras (ro*. 571)— ; 
by Anaximenes icir. 550-470), who taught gnomonics ; and 
by Anaxagoras (400-427), who ascribed the cosmical ad- 
justiiientH to intelligent design. Eudoxos of Knidos {eir. 
d70 Ji.c.) introduced the sphere, <lescribed the two coIure.s, 
observiHl and reeiirdesl the places of fixed stars, and deter- 
itiitied the tropical year at dOoJ days. Phaenos, Kukteinon, 
and Melon (n.e. 4d2) observed the solstiees, laid down iho 
places of the four tropical circles, tiud introduced the cycle 


' Wi'Wr’n jwjM’r Vinr (/#« JCairmiar, 

(is ti, dfr :u ISfi’i) aiul an 

imporuul |Ht|nr hy Dr, Thilueii in Ami. A*, .St*,*. toI. xKi. (IS77), 

pt. i, pp. 4l I -437. citwi Moh, j 34- 

■ Dr. Uhy* h«i?i caiud my Htti ninm t»* thr followin? psuwa^rt* in 

Mah.i-Sitmu, 4; ’* Or. win na^ Smuai^a-Urahnmm, who 
liv«|i on Uu'‘ t'wHi {irorul<Ht t»y iht fjiithful, ooulinuv t.* ^-ain a hv»-litnK*d by 
MU'h low art« auii «urh lyiujf prArUtt'at &» : that in to say, by pr%*dteiiuj;* — 

* Theft' will b«* an «>chp«i' of tin,' ni«M»u ' • Tb«*rt* will bt ua of iW 

* Tin re will ba an <x'li|m' of • pbu».'t,* * Th<* ?»un i*ml the itoHiu will Iw in 

ctmjuucliou.' • The i»ua aikI Uu* ui^m,»h »iU In* in opjKMumou.' *Th« phuietjii will 
ba in eon junction.* * The |)Unot« will b*' m opjKwitiou.’ * Thcrr will b« fxliiu|f 
molendr*, aiiit tWrr oamwcntion.* in tbi* atmtiupber**.’ etc. ... Ho [the roclttiwj 
on iho other Unno, O'tirttina from Mfkio^ a b^trith^HHl by «ucb low axto, by *ucb 
lyina pmetieoi.**' ■ .S»« tb«* whole pa.w«i)»c to Uhy* DavitU* Ismtim 

(jiiKW mf thf ml. xi. pp. li»7~b , ’Th« work U »ap]K«f)ed to be 

an early one in Hutblhui literaturv nnU the rt*icmie«^ it ooiitAtn«, coatieiunxt<nry 
of the nmetiiSN of ni^troU^. in of It muimbi it» of **ihe divkim 

of the nenreii*, the ftar-giaerr, the monthly pro^oitkntoi* ** of sncieiit 
ChaldM xlrti. IS}. 
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of 19 years and 2t35 lunations. Plato pro]>asod the 
representation of celestial motions by circles, which has 
been so prolitic of scientific results. Aristotle wrote a work 
on astronomy, now lost, Kallip|>os (n.c. «330), who hol|HHi 
Aristotle in his iiirostigtilions, proposcnl the Kullippio 
period of 7G years, consisting of 27,7o9 days and 911) 
lunar months, and wrote on the helliictil risings of the 
planets. Autolykos wroU* two works — the curliest that have 
come down to us — on the motion of the sphere, and (ho 
risings and settings of the fixed stars; lh(»y had been 
translutcHl into Arabic, but are as yet unpublisbiHl in (in*ek. 
Eudemos, a disciple of Aristotltfs, wrote on tlio history of 
astronomy, but we know only that he statcHl in it that tlie 
axes of the ecliptic and equator are 21 distant. Aristarklios, 
of Samos {dr. 275 h.c.), sim'iiih to have hehl that the earth 
revolves round the sun — a liy|M)tliesis which has also lieen 
oscribiMl to PhihilaoH (nr, ‘130). Pylheas of Mussiliu, and 
Artcmidoros of Ephesos, contributed to the study ; and 
Euclid, in his Phniikutnrnn, gives twenty*live propositions 
on the dwtrino of the sphere. Arattm (nr. 270) wrote a 
jx>era— the Phainonmm, based on the earlier prose works 
of Kudoxos, and supplying a popular inlrtKlviclion to a 
knowledge of the stars, and of the cireles of the sphere, 
with rules fur the risings uud srjttings of the constella- 
tions, etc. Eratosthenes (h.c. 27ti-10b) measured the 
obliquity of the ecliptic at 23 51 y, and made the first 
scientific attcunpt Ui determine the magnitude of the earth 
and the distance of the sun,' llipparkhos, of Bithynia 
(ff>, H.r. lOO-liO), “the lover of truth and labour, made 
his observations at IIIukIcs, but except his commentary on 
the poem of Anitos, all his works have [>erisb<Mi, and it is to 
Ptolemy, his great admirer, that we owe our information 
os to the extent and im[>ortanee of his researches: to him 


* ll« Mem* to bare lh« m<t‘iuiur«inc‘iit» nufk for ih«‘ <Mrth\ 

dreitmf«mMiC4* «• ontj approximate. put it at at 2/>J,e*;0 

The dUuaot! of tbo tita b« Se4,0«>0,(K>0 tltKltii : but wbst nuiiium 4i<i 
bt iMe? if •Uwiia be taken a* equal t#i an Enj^h^b mile, tbeo tb«.> Srvtt 
#oial4 W 29,200 nulei, atul tbe fua’a tUaUutce 93,S<>0,000 mile*: not very 
far frum tb« irstb. 
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H <1ue the reconciliation of observation anfl theory, the 
precoHsion of the equinoxes — which he estimated at 48" 
per annum — and the dintinction between the sidereal and 
tropical motioriH. After him, Geminos, Kleomedes, Theo- 
dosios, Menelaos, Ilypsikles, Strabo, Cicero, Ilyginos, and 
ritny all bear testimony to the continuity of astronomical 
research down to the time of Klaudios Ptolemy (cir, 100- 
lOO A.n.), whowi Htjntaxih^ with the commentary on it by 
Theon, was so long tlie standard text-book on the subject. 
This jmsition it [)robably owed in a largo measure to its 
comprehc'iisivt? character and the great matheinatical merits 
of liis methods. Later astronomical writers w'o know there 
were: indeed it wouM be absurd to suppose that the scicmco 
should have smMenly stopped short on tho puhlicution of 
a great work, which suggested so many matters for iu- 
vi^stigation, especially by further ohservatiotis ; and we 
know that even us lute as tho tifth century, Ammonios 
was taking obsiTvations of the phu^es of the stars. Smaller 
works, eontuining itnportant corrections of the elements, 
wotild have little ehanoo of long surviving in eomfHilitiori 
with so masterly and complete a work as Ptolemy’s, even 
although his eonstants w\to known to be somewhat in- 
accurate. Whatever works of the kind may have been 
publislunl, however, have Ihvu lost — destroyed, probably, 
in tho fourtli and seventh centuries, when tho Alexandrian 
libraries perished. They w*ould naturally bt> small hand- 
books for popular \m\ contnining constants and rules, 
similar to the Ilimlu lutntnts, and it is not altogether 
impossible that the original Pauhiti Sidd/ulnitt may have 
binm a translation of one of them. 

How far, however, during the first five or six centuries 
of our eni, such w’orks of the later Greek astronomers 
rtmduHi India, we shall never probably know for certain. 
We do know tbis, that the terms and methods of the 
Hin<lu SUiMianfm are so evidently borrowed from Greek 
sourct^s, that, apart from the admissions in some of these 
irorks respecting the teaching of the Yavanas, there could 
^ dnubi as to their source. 
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4. The Greek astronomers sought for a period in wliioii 
different planetary n»volution» were completed. The use 
of this extlitjmoii or perk>d of evolution* is a iuark(H{ 
feature in the Hindu astronomy also. Their later and 
usual ex 4 ^/ifjmoH^ however, is a much longer one than any 
we kfiow of the Greeks having it is the 

Chatunjugn^ or simply Yugn of sidereal years; 

still later works om])loy also the Mihdhai/^tt «>f lOOd Chtihir- 
In terms of one or other of these peritsU nearly alt 
astronomical elements or revolutions are expressed in whole 
numlK*rs — the numl)er of days, revolutions t)f tl»e ni(»(»n 
and ])lanets, of their ihmIoh and apsidi's, etc. These 
constants supply the place of tables for <*ae)i Sitldhauftt ; 
they are not t<»o numerotis for a person friMiuently using 
them to retain in his memory, and nearly all eompulatioim 
can be perf()nno<l hy means of them and a slnirt table c»f 
siiK^s. This exactly suited the conveniema* of the Unihinatt 
dyotishas. The dilferent Nr A/A da /<<•», loo, are readily r<*- 
cogniztHl by the variotis values given to thestj ehunents ; 
thus, the number of days divided by the years in the 


' Tte- aUrononiiVal n-w’ of th** word flr\tyuh% i* n'»t jjivin in l.iddrll and 
Sr<i»lt’» J’tolftii. M. Ay*»/«rit, lib. iv. r;i|>. J EuMtj. #i* 

(a 

^ r<‘«*<>rinie fA.n. 2'iS) hii* th#- (7#- !hf r.tp. nviji. 

wt. NimhI, p. e* which my atU'ittem ban twM*ri ralh**! by Prof. ft. 

«< Ibmn : “ K*t prieU'n 4 untne. tn Ari**t«jU Jr% rn.iomum p«*ti!e, qiium 

mn^tiufi). aihxdUtt ' iwde, luii-i , «juii)»jUo nirll unni orlw'i 

omhrnint, ntm ad td«rn iiht fpjoudant ttintd itu'ruitt. utit r^brunhit, 

cuiu» anni bi**m«i iumma #‘*l KArajcKvaniht^ (jutrii dihciofu'rii \*4'utit : a 

aulftm 4mirvpm*it%^ ^jumI €<#1 miiftdi UH^ixhum. Nam hn aiu*rr)i» l»>mporih»i<i 
inundu«i turn ♦ turn vidrtur. Ifum; Aretarchie potuvit 

annorurn rf rt«*ntiuin duam miilttim c r;et i.x%\iv ; An Um liyrrarbinua 
Cjuiu<i(iH: mitiiiim mji , llaf»rlitu.n * t tiima d^rm miHemi <i ri lo.HOOj ; 
I>ion x.iixca: xxeir JO.HSI , mxx, 1*01,000,, f*a*4audrfe trorb'S 

c«‘ntum mtiiinm (^>,000,. Atii loftoittim tiww, IW!« unquAin in 
»e eiiitimartint.” 

Here we hare a fair cymnterpart of the Hindu theory of ; and, as 

I*rof. Jteoht aUo lerdnU out, ao fax, at Iea.^ 1 . a* Amuabr w eonec-misj, t'aener 
hat abown {RhtmuMk* ltd. xxTiii, S*. 302 f.) that the atatemi'Ot of 

Cenaorinn* ia correct. The mnnu* mAx*m*i» of Arirtotlc i* mentioned by Tadtua 
{/A«/, HJ, is «4. NwArd, p. IHP : •* l,’t Cicero in Horbn^io wribii. ia tM magnua 
ei rema innii*, quo idem c<idi •iderumque, <{u»; quum maxime eat, rtirworn 

exitlei, iMI'jw anmia horom qmw «<ai T<icamti 4 annorum xn N.ncTceuv ri.bAC, 
CTHnptectttiir."* In tbi* period a nmmion of W ffZZ Aimualty would carry Iho 
fiqutiiocital pointa round jiiat lb<r. 
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wUgmot giTM the length of the udereal year for eBch 
authority. Thua : 


Bomaka Siddhinta 

4 

Laghu Arga Siddhania 
Par&kara Hiddhanta 
Paiiiiia Siddhania 
Sun/fi Siddhdnta 
Hifcond Arf/a Siddhdnta 
Jirahmn Siddhdnta 
Siddh d n ta Stroma ai 
Modern Science 


Days in a Yuaa. Tear. 

^ dl h fn $ 

1,577,865,600 or 365 5 65 12. 

1,577,916,460 „ 365 6 12 30. 

1,577,917,570 „ 365 6 12 31*50. 
1,577,917,800 „ 365 6 12 36. 
1,577.917,828 „ 365 6 12 36*56. 
1,577,917,542 „ 365 6 12 36*84, 
1,577,W6,450 „ 365 6 12 9. 

1,577,916.450 „ 365 6 12 9. 

1,577,907,465 „ 365 6 9 9-3. 


Hy comparison with the last it will ])c seen that all the 
Hindu values are too largo, except that given by the 
llomaka Siddhdntn^ which coincides exactly with Ptohuny's 
value for the tropical yenr, and is too small for the 
sidereal one; Ptolemy’s sidereal year W'as of 365f/. C/i. 
Vm, The Vaga^ or divisor, it will Ikj noted, being 

the pHsluct of the factors — ^60, (iO, 60, and 20, is an 
exceedingly convenient one in a system where the sexa- 
gesimal subdivision is uppluHl throughout to every element. 

5. Turiously emmgh the tirst definite information re- 
specting the Hindu system of astronomy, came to Kurope 
from Siam, where, in the early centuries of our era, there 
was a flourishing Hindu sUite, In 1687 Louis XIV. sent 
M. de la Ijoubi'^ro on an embassy to Siam, and he brought 
back with him a portion of a manuscript containing rules 
for computing the plac.es of the sun and moon. This w^as 
submitted to the celebrated John Dominic Cassini, the 
Italian astronomer, whom I^ouis bad brought to Paris to 
take charge of his observatory. In his hands the calcu* 
lations described, without indication of the meaning of 
the constiinU employed, were lucidly explained. His 
memoir was published in 1691, in De la LouWre*s 
de Siam (tome ii.), and afterwards reprinted 
with other papers by Cassini, in the eighth Tolume of 
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the de VAmdemie Rmjnk de* Sem^ms^ for 1666 

to 1699 (pp. 279-362). 

6. Casiiiui’s principal deductions from (he Siamese menu* 
script were — (I) That the sidereal year employed was 
of 363</. 6/i. 12//I. 3(w., Ix'ing the 800th part of 202,207 
days ; (2) That the e|X)ch of the constants was Saturday, 
2Ut March, 638 a.i). at new moon (iho inoiin conjunction 
occurring at Siam about 3A. I5w. a.m.) and when there 
was a con«i<lerable (*clipse of the sun at ^Vi. lUm. 
which 6<di[)se. hoa’over, could not have betui viNible to 
the oast of Orisnii; (3) I'hat since a correction to that 
otf»ct is applied to tlu* results, the rules and data W’ero 
orijifinally arninged for a place about to the w«mt 

of Siam : this he conjectures to have Immui '* Xarsin^a,'' * 
whi<di Hailly placets “in Orissa'* in lat. 17 'J2 N, that 

is, about J’ittapunim in the O^slavari flisirict; Imt Bailly 
HUi'gcstH liimares as a more probalile place, and “ haviiijj^ 
alsmt tijc sirne longitude*’;' (4| That at tlie epoch the 
Klin’s apoj^ee was at 20 of Caneer, and the moon's at 
21’ of Capricorn; (*’>) That to the revolution of tlie 
moon’s apsis a perio<l of 2»232 days was allowed; {ti) That 
the ^rinitest c<|uution of the centri! for tljc sun was 2 12', 
though he gives a short table from the inanuscript on 
the same page, w'hicli states it at 2 14, whih* Hailly, 

professing to quote Ciissini’s tigiires, says ‘ he found it to 
be 2 It) 32 — which is the value assigned in the Sun/ft 
SSid ihania, and which Hailly himself had obtained from 
another Indian work.^ The moon’s greatsjst c<| nation of 
tlie centre Cassini found to be 4 ">)> ; (7> That the cuvil 

year Ixigan with the month of Karttika ; (H; And that 
the c<mstuaU employed male the artificial day or tUhi 


^ I li*T€ revised the tioien from mr»4fm tahlw, imAnminjn; th« lon^tods of 
8Um »t Ss. 42m, K. (r<»m f»r*S'iiwi<-h ; iWmd^ Utme tin. 

p. an sd'ipUrd 6A. 34m. K, from Viui 0 , whkU t» ooij iti cxevm of tbb. 

* JTm. C AcM, ir,nr> iei#9, »iii. p. 30». 

* JfulumH* gt 1/tunUif^ p. 12. 

* j§§tn>H, pp viil. 7, 44, 

* Mdm, 4$ CAemi, tome nii. p. 9(14. 



724 


ON HINDU ASTROKOMT, 


b<?ar to the civil or natural day the ratio of 692 i 703 ; 
hence 703 lunar inontbe are equal to 20J60 days, and 
the synodical month was 29flf. 12A. 44m. 2*39«. ; and as 
228 solar months were made equal to 235 lunar ones, ho 
concluded that in 13,357 years there are 165,205 lunar 
months and 487,860 days, whence he deduced a tropical 
year of 305//. 5//. 55m. 13*77«., or almost exactly the same 
as Ptolemy’s value. 

7. With respect to these results, it may be noted — 
(1) That the sidereal year of 305//. OA. 12m. 30/». is ex- 
actly that of the now missing PauitHa-Siddhdntn, and, from 
Al-IlerOnrs account of it, wo learn tluit it used the same 
numbers as the Siamese to determine the year, viz. 292,207 
days as the nu'asun^ of 890 years.* (2) Tlic ratio of the 
ttf/ii to the imlural day is a usual a])proximati()n in 
Hindu astronomy, giving 1 kuhaija tithi in 04-^\ or 63{'; 
days.^ (3) Ihit tin* ratio of 228 solar months (<>939*9 165 
days) as eqnal to 235 lunar months (<i939 (»87I clays), is 
introduced in the eompututions only where so close* aii 
approximation could produce* no sensible error in the? ri*sults; 
and Cassini has, p<‘rh(i|>s, bee‘n iiUHlod here by the* natural 
supfKisition that a trojiit'al year must be as material an 
element in Hindu as it is in Kuropean astronomy. 
(4) From AI-IUt^iu, again, >ve h*arn that Pulisa av^sigiuHl 
488,219 rcvtdutions of the moon's apsis to a Chatunjitfjn? 
or almost e'xuctly 3232 days to a re?volution. We might 
infer, tin'll, that the other elements used were also taken 
from the — that the lunar month, for 

example*, was of 29u’. 12A. 44m. 2*75.«{. — but that they had 
been engrexsaovl in a /I'a/v/mi fur the calculation of horoscojies 
and almanacs. This points, however, to Siam and the 
Eastern Peninsula as a promising field of search for the 


^ Al-n»*rAnt*i /*•</♦«, SarhaoN lran»l. tol, ii. p. M; Wlow j 3S. 

* it. l‘i, wberr it i» 

fw .\l-llcrtknl*« /wi/m, Odcliau't U. vt»l. it. pp, 37* 47, 

S2. aii4 54. 

» Al-ll»»rtlttra Min, a. p, IS: the (pitft vmio« with this ii 

3^3t*aH7&!4 eiati. ih«* ehaerrAo^ hei«m>a thii snel 3232 (iijr* amouau oaly 
to ems idby ill S6 2 r«vulatiaii», or 68C yc4ur». 
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PauiUa^ and poMibly others of the SiddMntm that ha?e 
been lost in India. 

8. The next contribution to our knowledge of this subject 
is to be found in an appendix to the HUtoria 
Ontcorum Baeii'inni of T. S. Haver (1^94-1738), and is tilled 
“Chriatophori Theodosii Waltheri Ihfinna Tt*utpof*um Indira 
ex lihriit Indick et Brahmannm inHiitntwnr^ A,C* ehhnxxxiii 
Trnngamhnrae digenfa, simnf cutn Paraiiimm niH recent ioribnn,*** 
The author remarks that Ptolemy alone divided the day 
inti> sixty parts, as the Hindus do, and these again w^xa- 
gOHimally. Ilo cites the Hindu divisions of time frtmi 
Amarasiiiiha; gives the names of the nine graha in Sanskrit 
and Tamil ; of the days of the wtn^k ; of the months ; 
the signs of the /.odia(‘; the nfihdiatni'i, gogns^ karftnaH\ of the 
tithU in Sanskrit, IVrsian, and Hekhani ; and an aeeount 
of the pngan^ and of the Panchahgn or kaleiMlar. 'I’o this 
curious tract is add(*d a long note by Leonard Kuler on 
the Hindu year of 'M'td, (14. VZm. dOs. 

0. Hasohi had also given some account of the Indian 
almanac in his Tamil (irammar, puhlishcsl in 17d8; ’» but 
no contribution of real importance to Hindu astronomy 
was made for about eighty years afu^r Cassini's pa^Ktr. 
M. Lo Genii I had gone to Pondicheri, howf‘v«?r, to observe 
the transit of Venus in 17(db and he remained tliere for 
twenty-three months busying hiiiiHelf in ac<piiring some 
further knowle<lgo of Indian astronomy, which lu^ emn- 
municated to the Academy of »S<;iences in a M^nwirc 
presented early in 177d.* It is amusing to read his pro* 
fatory remarks on the prejudices of the Hrahmans, whoso 
conduct he compires to that of the Kgyptian priests, as 
described by Strabo.* He succeiKled, however, in obtaining 

* Thin portion of thr p*p»*r wm vritton Mor** Panfh«iMid4kAnttk4^ 

of V«r4hs M)hin. r«»eb«d thi« muntry. It conUin* «ti ouU(n«: of iU^i tauiu* 
^iddUAnta. 

» P«trof»oH, 173S. 

* Ii««chj (tt742) aUo pohlUhs^l T^rurhuhti Kan%4am, ft Tnmtl work on 
MsUonomf. 

* /fiSfitrf 4* fAeodtmts R^mU df» 1 772, 2l»<l« Pftitio, - 

pp, 16a>lSS: «iUo. pp. 190 211, 22I-2«'i- 

* Jh, pp. 169, 179; cool Strftbo, Otog. lib. xri. e. t. ( 20, cti. Cftftsab. p. 606. 
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a good deal of information from these contemned Brahmans, 
lie gives a pretty full account of the principal elements 
and the methods of computation, with the tables used. 
These are based on the Laghu Arya-Sid<ihd,nta^ which is 
generally employed in the south of the Madras Presidency. 
In a continuation of this Mimoire^^ he gives in full the 
computations of eclipaec, both of the sun and moon, according 
to what is known m the Y&kyam process,^ in use among 
the Tamil Jyotishas* The processes were adapted to the 
position of Trivalttr (long. 79® 8' E. lat. 10® 44' N.). They 
bad been derived from others, probably originally having 
the epoch of a.d. 499, but adapted to 1413. The constants, 
tables, and processes are exactly those employed by Warren 
in his account of the same operations.’ The period of the 
revolution of the moon’s node is 6792*36 days, the equation 
of the sun’s centre (deduced by Bailly) was 5® T or pre- 
cisely that of Ptolemy and the Persian astronomers ; ’ and 
the equation of the sun’s centre was that of the Siirya 
SidfihMtu Gentil also gives the lengths of the different 
aolar months according to the Laghu Arya-Siddhdnta. 

The arrangement of the planetary names of the week- 
days he considered singular, as Sukrav&ra was reckoned 
at 0, and passing to Siiniv&ra a« 1,’ not noticing that the 
names are arranged just os . \ the Roman kalendar, and 
the numerals attached are determined by the epoch of 
the Kaliyuga lieing Friday. He got the names of the 27 
Nukahaitm, and with the help of his pandit, he gave 
a representation of twenty-four of them, with approximate 
identificutious of the principal stars in the different groups ’ 
— being the first attempt of the kind. But sickness in- 
terrupted these studies. The numbers of stars, forming 
several of the groups wliich he gives, differ from the usual 

» Mim. tu rjemt. pp. aai tr, 

* Wiimn'» A4M p. UK, ©tc. ProbabW tbU wiu tbe auUiod 

of S*ddk4m(0. 

» SmUmiiU, pp. US ff. 310, ana Tablm xxti. S. 

* Aftrm, pp. S 7 » 245 . 

* Mdm^ ^ VAtmd, 1772, pi. ii. pp. 187, 188. 

* Mdm. si tap. pp. 208 IT. 
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list#, many oontaiuing more stors than are ifenerally nssijcrnod 
to them; but whether this is entirely due to his {mndit^a 
teaching or not is uncertain. He mentions that at ib^nares 
and in Bengal a method called **sittandum ** was in use;* 
this is probably connet'ted with Beschi*s ** sittandij,** and 
with a year of 365^/. 6/f. r2f«. 36#., — the same as is employed 
in the PauUsa Siddh^nt^} 

10. Le Gentil's examples of the computations, with his 
explanations, made the methods clearly intelligible. They 
attracted the attention of the brilliant but unfortunate 
Jean Sylvain Bailly (1736-1793), and he was so carried 
away by the new study that he stretched his ingcmuity to 
reconcile the data of Indian astronomy with the results of 
the most advanceil knowltnige of his day. He considennl 
that it bad been founded on accurate obsi^rvations made 
thousands of years ii.c. ; and that it had the source 

of the GrcKjk science, only iHolemy had aliercrl its results 
for the worse.® In l7tH7 he published hi# Tmitt' de 
1* Adronomie Indifintu^ el Onrntak — a quarto, of over 600 
pages, intended to form the sc^:ond volume of his History 
of Ancient Astronomy. In this he discussed anew the 

* .mm. p. 221. 

* The wonl Sttfnin*i*), tti w**-*! ht Bcwrlii t»> htit*’ unknowit 

to Warffiii ; c«nf K«U SanktUi4t^ pp. 7. -f»t .VJ, Hi, 1^^- Cjrntti ^uv* il »»»*«»• 

* stid m'vui’i hut hi« ttiiii ih rivutiMU* nra not 

to Im’ truDt^sl — for <'X4m|»h-, li<‘ wr*! i« from A'^/y im * «»porh/ juuI 
! S%tum4if i# probahli a {>nttt<liun «lrrivtttiv»f of Sui 
tb<* SiihlUAnta riilt^ , I'oiif. \Vj,Uh«ri. Jtvrtr. ttmp. /« />#•«, tn IkttrtTi, 
I(ty. (irm', liactnant., pp I HI, 

^ Hailfy, JtfroH. Ihi. p. 2le»; ‘ l/anti»pii!Kf« f'bulihVnn n'jturoU pa^ «nai 

aui 'it^OO «nf . Ltt phi* anni'an^ 4ao* dr* »*n Awtronofiiu d«,‘ r<»ii 22 +li 

aviinl notre ^T«, 2 leu an*, niv iron avani flTppar<|U*! Ii'.tiihur* j‘a» rrmArtpu^ 
plu* bant <s|iie of»4;rv/it*on« 4 r<"h|w<r*, *b» tnoiii* lif* rt *»«!€!«, ti« 

paroiMent pa# nttnoutcr k lUbyloriif; au-d«lA <W Xj*ho«a*»ttr ; it Isut done ipte 

oWnratthm* aient ku* faii#^ ailh ur*. et uii i»« jMfUl m\ refij*rra trtttrtt 

quh H«» ont d»»n* I* I mb* ou !#•« C*ba!de<‘m «Mcmhl«'fit airoir emprutit^ 

le* prt'inim chjmenU J<*ur A*tro»ionii«." And. p, IfW, -. ** {{ wrintdir qus rat 
petal fur use «ttit4> d’otMtervatfoiM d^i^l>pw'« qti' ]ltpp<ir<|U(; k i^iatdf la 
period# dtt l26,0eTj. lb., tn^w iwir Ina Tahl*«* iadutiim*, 1 1 nn ri')»ttlt« par 
c<»ii*e«jQe«t qua lew A*tTt»na»n«!* dMIrtandne d<^ Indirn* h** ir'innoitMaucfea 

primioTWi et fendaraemah's# ib* latheorie de la lunr,’^ uWt pp, 303, 30S, 

M. lUilijf attempt in b**h;tlf of the onjrinahty of ibe llitidu astronomy liaa 
foQod aimoft a parallel in the Vriim<»grnpht« CAwm^wnt of M. <iu«tiive Hebbi^ilffrl 
(l.«a Hare. lS75i. in which the aalbor atlempu to prova that the early tMtrmomy 
i» orijpiiany CbioMe, and baa baan imporuid by Cbaldeani, Greeka, Iiidiana, aic., 
frott ClilBa. 
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information pnbliriied by OoMtii and Le Gontil, together 
with two other manoacripta that had been reoeiwed from 
India by the aatronomen M. Joaeph do Lisle (1688-1768), 
The first of these had been sent from India in 1750 by the 
Pire Patouillet» and was headed **Panch&iiga Siromaoi/’^ 
the other had also been obtained in 1750 by Pdre Xavier 
du Champ, 8.J., and sent from Pondicheri to P^re Gaubil, 
in Chirm, and by him transmitted to M. de Lisle in 1760. 
The latter were said to come from Krishn^puram, a place 
located by D* Anvillo in long. 75"^ 10' or 7ff 15' E.^ from 
Paris, lut. 1 30' N. But from the length of the shadow 

of the gnomon, Bailly derived n latitude of IG^ 16', which® 
would place it near the Krishiul ; ho suggests Masulipatnam 
or NarsApur. The epca^h ho derived was 10th March, 
1401, but the constants had been derived from others 
whoso epoch was a.i). 409; the equations of the sun and 
moon were those of the Sthyn-Sidd/idnia ; and tables * were 
added identical with those afterwards published by Davis 
and Warren. Calculations of the lunar otdipse of 20th 
July, 1730, the places of Jupiter and Mercury for the 
rciiie <lttte, and of the solar eclipse of 4th July, 1731, wore 
given in full. 

The tables proeured by M. I'atouillet were called by 
Uailly those of “ the Bruhtnuns of Nursapur,*' ® though he 

* /ttii pii. ill. ji. ■!'.> Hmi .“Jl*!. 

/A n|i. lil, a. ,*il7 tf. 3l‘.» n. TUt'ft' I"* r Minnll of thr in long;. 

77’^ '40' k. IrI. H’ JJC N. al>‘na tuvivf mil*** Koutli ol An;tnt:i|ttir ; hut thort* «re 
m>vorHi Kri^litiR(ninimK. um iu N. Arkat^. Itnig;. TS '2sj{' K..lal. o.T N. ; 
mioUicr on tin* Kri«ln»tt, Ion*:, 7l» 10' K.. ImI, Ui 21’ X. ; u fourth in Trichina- 
jwIJi, 7S K., iRt. 11 23' ; r tiiih on iho Kiivtri, lonfj. 77 T K.. 

Ut. 12 13 X.; R Nisth iu Tinnt volli. Innjc. 77 .H’ K.. lat. S 41' X.; r 
• ovpttih in TruvwnkoU. lon|^. 7C 3.>’ K., lat. a 9' N. It U very unlikely that tho 
tablff of I*, thil'huinp cstiio fr<»iu iho tlrat, as Baillv Riniply hecau»« 

it tit tH« onU KttRhpttmram on ICAnvtlkr'R tuap. 

* U, p. ii. 

« /A. pp. 330, 337, 

* IliTv. iig;atn, wo hate no do6mte locality, for thcrs are seTcral townt of 

the n»mc of Naraapur. ami other* urumhI Namipar. Namapar in Ion|f. 73^ 28* 
K.. lat. IS SD* X. ; another in louj^. 73’ E,. Ut 19 2' X. ; a thinl in lon^, 

83'' 41* E,, Ut. 18 ' 35' N. ; and a fourth in lon|f. 81' 41* K., lat. ll?' 28' X. : 
and a fifth in long;. 7i>* 1' K., Ut. hV 4’ X.« which i# perhaps meant b? lUilly. 
Naratpur in lon|f. 78*'' 18' K„ Ut. 12® 47\ a pretty Ursre town cm the Hemavatt 
in MaUur : another in lonjj. 78"' 4' E.. lat. 13® 8J' X. ; a third on the Karerl 
in lontr. 76" 58' £., Ut, 13® vr X. ; a fourth to lour. 81® 50* £ , lah 16** 
21‘K..ek. 
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•oggested ihni thej might eome from Naimsttiihiipiir ** midar 
the same meridian ae Benares,*’^ and further eonoludea 
that the original of iheest and alto of the Stamete one% 
must hare eome from Benares. Their epooh be computed 
to be 1569 a.i>., but of some elements 165tH* and that they 
were based on the Krish^dpuram data« The year was of 
3657. 6A. 12m, 30«.; the greatest equation of the sun’s 
centre was 2^ 10' 34", and of the inm>n*s 5' 2" and 
tables of their values for evt3ry degree of atifimaly were 
given. Bnilly also added an account of a diagram that 
had Wni sent by M. d’llancairvillo, who ha<l obtaimHl it 
through Mr. Bnmgh ton- House, giving tlie Hindu solmmo 
of the solar system, with the diumeter of the earth put 
down ns 1(>0<) yojaim, and the circumferences of the orbits 
of the in<M)n. sun, and planets, ns they are given in tho 
astronomical works. In this scheme the circumferences, 
that is, the distances, are ma<le proporllorml to the times 
of revolution of each planet,' the distance of the moon 
btung approximately deteriniiu»d, as it had been by tlio 
GriH*ks.' and the planets arniiiged on tho supposition that 
they all have the same veloeity. 

llaillv’s work at once attracted tho attentifin of 
Euro|>ettn astronomers and mathematicians. Kven Laplace 


* Th<* loncO’nl*' of Il< riAff* U H;> E. fr<*m Gmnwirh : which Narawiiiihttpiirttm 

h<* i* UJ»* * rl-iin. 

* AMtr<fH. In-hrnnr^ pp. 'll#, **'», ^*0 Thr firah* /.lifjfhara^ Ut 

Warr*'!! A'a/rt S tnlaitfa, p. Hh't , wft* wrilt^-n about lAAfl a.Ik, hul \Vhitln<y 

iit wa« Ih*' of Cr intaa, -io»l fiatMi .S'aki! 144J A Ti. lit'JU,. fiij 

,StdihaH;*t Sitwitra of JitiiTiara^a al«-> U Vt tfu' U/Uiinii;' ♦<f th** 

<**'ntarv. *1 h*- Suld>nittf. i ilituanyt w.i*» wnm*n in S . lol'i k.t». If>(M , Kani;rS‘' 
natha compl* u*«i hi^ < onifiunUry «» thi* ,Surya-Sidd^,f'4»ta in S'. I'tio fa.ii., 
liVi'i ; .imi hi* MwmViarai wr<»t*’ th»‘ Stddhdnfti-Stjitrftfth^iumu ainl a 
mJt^niarv <>« th*‘ S(4<lh4Hta^S*tri4m*rnf of l{h^kar»<A<!:h^rya. Tho f/rahm 

TW/iiiyia# wa* «r5tO'n in P/H, th*' Stddhunftt in Ibllf, aiMl Karna- 

i&kiira wp»t<* fn».‘ TitVr^- I'u'^ka afxnit I Gin Amrr. Or. S«f. 

▼ol. »i. p. 4ii;. It thn* apjiriwi Umi diirttiif lb*s r^ntciry I ViO iG20, aftor 
inl 4 ifr»:'ottr*« with Europe had wai» con'inh rah!« setiiity 

is the tompilaoon of n«w aa(r>uoiiiieal 

* A*trm, /w</. pp. i04 f. ; Adrya- *ii. Sf> 1>0 ; At* 

Bffrunr* Mia {Jfactua'A tr. ;. tol. ii. pp. ST-T'S; 0 \m\wm*M A^m^AHan (Hto. 
tfd}, rol. it. p. 306; nXm Uapa D«?t» S'iatri in Trani. Jfgnartt JmUlutr^ iS65, 
pp. lS-27. 

* PtoL BgmtaxO, hb. r. cap. it. sad ArkKai [tB, Ualsii, ck.), p. 01. 
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wai at first carried off by the ingenious exposition; and, 
having discovered the long inequality in the motions of 
Jupiter and Saturn, he wrote, in 1787 : * “I find by niv 
theory, that at the Indian epoch of 3101 years before 
Christ, the apparent and annual moan motion of Saturn 
was 13' 14", and the Indian tables make it 12° 13' 13". 
In like manner, I find that the annual and apparent mean 
motion of Jupiter at that epotih was 30° 20' 42," precisely 
as in the Indian astronomy.'' The scholarly Professor 
John Playfair, of Edinburgh University, wrote an eloquent 
paper in exposition of Batlly's views, which appeared in 
the TranmHhM of ih$ Royal Somiy of Edinburgh in 
1789 .* 

11. In the same year, Mr. Samuel Davis, having, through 
Sir Robert Chambers (1737*1803), obtained a copy of the 
Sirya-Siddhdnia^ contributed an excellent analysis of that 
work, with extracts from a commentary on it, referring to 
the Brahma Hiddhdnia contained in the Vinhi^n-DharmoUara 
Purdm, and mentioning the Panlmtya, Soma, Vaaishtha, 
Arya, Rtmaka, Pardiara, and Arnha Siddhdntan, the Oraha 
Ldghara, the Sdkalya Samhita, the Siddh&nta Rahmya, the 
tables of Marukanda, and other astronomical works, — thus 
bringing to notice a considerable literature on the subject 
previously unheard of.® Mr. Du vis seems, however, to 
have believed that the obliquity of the ecliptic must 
have be«m observed when it was actually 24°, which he 
reckoned had been the case about 2050 n.c.* Bailly had 
already applied LaOmnge's latest formula to show that 
Anstarkhos (b.c. 280) was in error iu making it so much 
in his time, but that about 4300 b.c. it was of this amount, 
and must have been so observed by the Brahmans at that 
date.^ How the latter could observe to a second'*-* while 
Anstarkhos, Eratosthenes, Hippurkhos, and Ptolemy con- 
fessed their instruments were not sufficiently delicate to 

* Kteiirit dt* Not. 1787. p. 80, 

® J?. Tol. ii. pp. 180-102. 

* Tol. u. pp. 2io--287. 

* Mmt. Jei». Tol. ii p. 288. 

* JiMtrtm. /W. pp. xh, xlii. 16 S, 168 , 
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observe to within lees than 5* or 0' — does not seem to 
have occurrfd to Messrs. Bailly and riayfair to explain. 
In remark iiig on the distance of 51,570 tjojann ascribed to 
the moon, Mr. Davis diMlucee from it an alisolute distance 
of 220,184 geographical miles, noting that this is nearly 
the truth,* but he ovorl(K)ks the fact that this is 04 J times 
the radius of the earth, whereas Ptolemy had determined 
her distance in apogee at 64 radii, while he matlo her 
mean distance 59 radii, or within of the truth. The 
fact, which Davis noted, that the precession of the equinoxes 
is treated as a libration in the SAnja^SiddhAnia^ might have 
cautioned him against supposing the system could have 
originated before the present pdda of sucb a precession 
began. Mr. Davis’s paper, however, was the first analysis 
of an original Hindu astronomical treatise, and was a model 
of what such an essay ought to be. 

12. Davis’s essay was immediately followed up by the 
versatile Sir William Jones, who, following Builly, tried to 
defend the originality of the Hindu Zodiac* — a thesis that 
has since been more seriously debated. Soon afterwanls 
he followed this by another pap€»r, being a continuation of 
a previous one on Indian Chronology, and suggest<*d by a 
passage from the Vardha^Mmhita, cited by Mr. Davis.* In 
it he concluded that as the equinoctial points were stated 
to have been at one time in Mesha and Tula, there must 
have been observations of this fact, and these could only 
have been made about 1181 and hence that Pur4saru — 
whose authority was cited for this — must have flourished 
within twelve centuries before Christ. lie further replies 
to Bailly *s question why the Hindus counted the precession 
as Ix^ginning from A.r>. 499, by admitting the errotuH^usness 
of the theory that this motion was a libration.^ 

* Its*, trol. it. p. 2S2. PsnStt Bipu S'jUiri the difUiice ol 

5ll>66 TojtnsR M to 4SS.7S0 TfM. Intittui*, ISS6, p. 21. 

* /A pp. 2<S6, 270 ; &arg««i’ Surp* ^itdiik^HU, lii. 0-12 And aoUM. 

* n. vol. it. pp. 2S0-3O6. 

* n, 3S0-403. 

* Tb« lliiidttafttroiuMii«r» teach **tbat the vernal oneillanM from tho 

thinl of Hlaa to the tveslj*tevifttli ol Hei4ui sod hack egaia is 7200 yean ; 
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13. In 1790, William Marsden (1754-1836) nontribated 
to the PhiloB<^hkal Transactions^ a paper ^^On the Ohro* 
nology of the Hindus.^* Written in London, without 
access to original sources, however, it was hardly to be 
expected that even so able an orientalist as its author was, 
should add materially to the information already published. 
He called in question Bailly’s assumption that a conjunction 
of all the planets was actually observed at the epoch of the 
Kaliyuga, B.c. 3102,* pointing out how widely miscalculated 
the places of some of them had been for that epoch. In 
his account of the cycle of sixty years, Marsden’s infor- 
mation being only from Southern India,* he was misled 
by it to suppose that the Birhospati samvatsara coincided 
with the common year;^ and this mistake attracted the 
attention of Mr. Davis, who contributed his second paper, 
in 1791,* expounding this cycle of sixty years from the 
Sttrya-Sidd/idnta, with references to Aryabhata, Var&ha 
Mihira, the Jt/otisfativa^ and Siddhdnfa Siromani, In this 
pa{>er, which showed like ability with the former, ho gave 
the first account of the twelve-year cycle of Jupiter, as 
mentioned by VuiAha Mihira. 

14. Mr. Davis pointed out that the rule given in the Ji/otis- 

(atfra and by Var&ha Mihira for determining the years 
of the Bnlmspati-chakra is basiHl on the constants of the 
Art/n The years of this cycle are measured 

by the moau motion of Jupiter through one sign or 30^ 


which thov tlividc into four and conswMjucntly tint it moTtn, in th<* two 

iutcniiiHliuto fnlda*, tr»Mu the ftr»t to thf twcnly-*»’v<inth of Mt-^sha, anti l»< k 
ttj^aiti, III yctira *. nic ctilure cuttiiic: their ecliptic in the timt of Mo«iha, 

which coinciilea 'with the llrnt of Aawiiil, at the iK^ginuio^ of every Kuch 
uacillatofy period,*’ Jh. p. SU'i, alno pp» 394 and 398. 

' /*4i/. Trans, vol. hxx. pt. ii. ,17W). i>p. 560 ^8i. 

* III* principal authoritiea fcem to have Wn i)o»chi% Tamit (grammar {UZS); 
Abrah'vuu Uojjer*# ifwwrn Jharntts (1670) ; and iJAilly** Astran. 

p. 3‘i6. 

» Jnd, pp. xwiii, 1 84, etc. 

* Tram, vol. Uxi;. pt, ii. p. 5S3. 

* Ammi, H**, vol, iii. pp. 209 -227. 

« A*tat. AV«. vol. Ui. pp. 215, 219; Varaha Mihira makca the fraetioo 
the ctiuivalent of S'* 42 *72 of Jupiu^r** motion, which takea place in 104*840987 
daya K.a. Vol, V. p, 48). Vamha’f ii the only rule kfiowa by 

Ai-BwW (a.o. 1030); (ed. Sachau), tuL ti. p. 123. 



TBV IVIQASPAI^ CEAIiiu 799 


^ mean helioeentrio longitude, being a liUbi om 361 
daye*^ The rule ia expressed by the formula — 

Jupiter’s mean place (in signs) for S elapsed (Sska) sidereal 


year8=S+ 


2254-4291 

1875 ‘ 


Hence, for the commencement of the *^aka ora, or when 5=0, 
wo have for the mean place— 


=2+ =2*^ 8° 39' 31*-6. 

i^76 1875 


Tliat is, 2 signs (or 2 years of the cycle) had elapsed and 
39 2V’ij of the third year, Sukla. Now the Arf/a 
SiliMnin value for the cycle ymr is 381 ‘022081 days for 
30^ of motion or 1" in 12*034089 days, so that 8" 39' 2 1 ''*6 
rcpresctits 10 4* 16708* days by which the Sukla sanivatsara 
had advanced when the Sakii era begun. 

If we adapt this formula to the Kaliyiiga reckoning by 
putting A’"— 3179 = . S’, and then add 270 revolutions or 3240 
signs, to get rid of the negative quantity, wo have — 


A'--31 


79+ +27. 

18<0 18<6 


This gives exactly the same results as the other formula ; but 
AT — 1 might |>oiiit to only 3178 years between the Kuliyugs 


* Dtlambn* iiiay» th«^ nituiiw knfw nothing nf h**lit>r(^ntric longtituloi, //u(, 

Jlitron. An^. tottnf ». |» SHI. Tbj^ If trie? iw.-iftfUjUfrally, but lh« mt^sn metioft 
of ft fUjM>nor tJ» it« iHfiuivAlfiit, r««f, /(rs. vul. iit p, 212, 

* Wam'O. KalattjnknJtta, p, 203, hftf mfuits ft mMiftk« in conirirrtifig ths 

IrmctiMH Mtt th«< tbat JupiUt thr<fU|i||^h 30' tti 300 iaurm 

dft)*. Uoth Mr, Dan* and Col. Warnm hat#' ralbir eompliraU;d their a{M;rft- 
iioiii hr th^ intr<Mittctioo of Mufs iim#, whirh U qutU) nnnocoMMry ; ib« 
bfHocintru; lon;^tu#le* coofufion. Th« *impU iiftturo of the fnurttoni 

will reftdiit appear when we take the crcle ye^r of the or virya 

of 361 0i2e>S liay*; tlfi thi* i* 423600 day*; and the aaiii 
of theae nnmben i« 305 25S6S daya. or eiacily the notar year. For the meas 
molion of Jupiti^, aUo, we hare SO’ In one rev of the cycle ; | Jf| of 30® ia 
tod the atuii SCf 21*12 ia the i»ea& moiioo of tbif plmot ift one aolar 

jmi. 
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and Baka epochs, but really to the fact that the Hindu 
astronomers, when they referred the Brihaspati cycle back 
to the Kttliyuga reckoning, found that it did not commence 
with tlm Kttliyuga era. To show this: — in the last formula/ 
if we put A!"=r3l70, becomes aod — 

iT— 1 =::U7B solar years 1 1 r»0792 0808 days. 

(A'’-^1)-P37 = 3210 cycle years 1100087 0197 

iVrV of 30102208 days . . 104*1071, * as above. 


In a tikd to the Sun/n Hitldhiiuiti a rule is given, modelled 
on the premling, and, in fact, identical with the second 
form, only by substituting K for K — 1 in the fractional 
part, and altering the constants to suit those of the treatise, 
it brings the results into accord with the proper years. 
ArybUuta’s revolutions of Jupiter were 304224 in a 


Mah&yugtt, and 


43*ii)0OU " 


^1 + ,::.. 
I M 


The Surya Siddhdnia 


text value of 364220 revolutions, reijuires ^ + 


211 . 
ISDOO > 


and with the Mja value of 304212, 


4.H20000 

3S4212X 12_ 
4320000 * 


^ + loooo» coefficient. 

The formula) are, — (1) with the text value— 

x-_i.or^21I A' 

and (2) for the value corrected by btja,— 

117«' . 


£■+26 + 


10000 ’ 


* To brini: out the extet tuIuo* of the fructione in this nnd the other mleo, 
VO muet nwume that tho eoinr oiid rhmirm reektmtnj; eonunenoe (hwi tho eaino 
Mtni, ftnd not nt 2*147^7 dsye opnrt, duriitfc which iupiter'e motion would bo 
lO* 42**'46. Tho ruko immedittelr (olhivinuT, however, chow thni the Hindu 
wriloio were not pnrticulor shout oven Xwtf^t diecropnneko in tho poettion of 
tho nlnnot. 

* If we compote hf tho formuln with £mZ\7% eompklo, inoteod of 

VO got ^ 0* 2S" S,or 3 yeaw of the cycle «od iOS’4031 doyi 

oxpirod ; or n vholo cyolo yonr and 4*236 d«y», thnt it exactly ono tolar yoar, 
toogfoat 
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ia both of which the 20 i« injiert4Kl to bring out the proper 
cycle year when dividing the integers of the values by 00* 
The actual revolutions are found bv dividing — 

by 12; for A"=*il79, wo have — 

the placo=3179 + 37 1;^ or 3ilG- 7’ 5G' 9. 


or 268 revolutions 0" T"* 5r/*9. But to obUiin the cytde 
year, reckoneil from Prablmva, we add 26 to 32lts making 
3242, and divide by 60, the remainder being 2 t»xpired and 
8ukla current. That is, this reckoning Ix^gins with the 
Kaliyuga solar year, and with the 27th year of tlie cycle, 
or Vijaya. 

These may l>e converte<l, to suit the Sake reckoning, into — 

(1) ““t (■-’) «+ 

\ j -r T- ^ lUOOO 

And, for the Vikrama wuavat, reckoning by wjlar years 
from Mesha saihkranti — 

,11 r+ 45 .od (d, r+45+ 

t^ooo ^ ^ mono * 


19009 


In all cases, the sum of the integers divided by 60, gives 
the cycles clapsixl, and the rfimmmler is the last elapscjcl 
saihvatsara, or, with 1 added, it indicates the current cyclic 
year. The fraction is of the current sign (30*^; of JupiU*r’s 
mean place. 

The Surya SMhdnia values applied to ir=3l70 or *S=0 
give, as above, 2* 7^ 50' 51', or 95*65292 days elapsed of 
Sukla saihvatsara; and with the bf/a formula — 2*5'' 49' 4 4'' *4, 
which at the rate of 12 03149 days to V gives 70*14903 days 
previous to March ld*19d. a.ij« 78.’ That is, the *^ukla 


‘ TK«i«, for th« J^UiaUrm mle, wiHiid r+454* **^1^";**** • 

* C<mt W«rrfea'i j>p. 202-204 ; Ind. Ant. to\. iriii, pp. IDS- 

SOI mi4 SSO i. Tilt difftreom is tilt siets pUcc* of Jupittr for diStrtot dstet 
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»aihvat«ara began, according to the JfjotiHtattva rule, a.d. 77, 
Dec. 1'03(/. ; according to the Surya Siddhanta text, Dec. 
9'54r/. ; and a« corrected by the bijn^ a.d. 7«, Jan. 4*04^/. 

Further, the rernaindera in the three formulas may be 
converted into civil days elapsed at the following Mesha- 
siuhknliiti, by multiplying the remainders by 301*0227, 
3(il,0207, or 301*0347 resjieotively, and dividing by 1875, 
18000, or 10000, according to the formula used. 

The |>eriods of recurrence of Kshaya saiiivatsaras is in- 
dicated by the reciprocals of the above fractions, viz. = 


B-Vs. '.T’r= and 


: H5*47 years respectively, 


accordifig to the different authorities. And the fractions 


thoins(‘lves indicate a kakfuja saiiivatsara whenever tlie re- 
mainder in excecHls 1852. Thus for Saka GO, the 

fraction becomes and as 18G1 exceeds 1852, this 

indicates that a cycle year (the fourth) begins and ends in 
S. 60, and *S. (31 will begin iu the fifth of the cycle ; the 


inttv bt" ttOniUUnl Oms {l)ie e inuiiub r on UtTuliug the expireil cycle ye ar hy 12, 
giving the #igu conipU teil; ; — 


Jupiter*** place in the curri'nt 




Cycle year 


1 


iSurtftt 



Keliyug 

n. , S aka. 

cxpirtHl, 

/ye/M/a/O'ft. [ 


IcXt. 

Wi 

ith 

31 oe 


42 

10 

.50 -88 ' 

nr 

lO’O 

■ S' 

6-00 

8I7‘J 

i 0 

2 

8 

30‘36 

7 

66-9 

5 

49 74 

8‘iUO 

21 

23 

16 

2-88 ; 

15 

20-0 

13 

12-00 

37/»l 

572 

40 

30 

0 00 ' 

29 

6-1 

26 

36 06 


i 821 

52 

•27 

38-88 i 

26 

400 

24 

0 00 

4301! 

1321 

18 

26 

38-88 1 

22 

30-0 

, 10 

30-00 

6000 

1821 

44 

10 

38-88 1 

IH 

20-0 

15 

0 00 

Ann. 

iwcrt'm. 

1 

30 

21-12 1 

ao 

21 10 

30 

21 06 


I 


The S’. Tisir 573, hr the thu* begaii with the 42ita ymx of the 

cycle; the'formuU of Var&he Mihifw would bare given eUpeed, 

lualdng the mdivstiftri bcfia O'did. before the 
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fourtb being AvrAaj/a.^ With the other fnictioni^ thc^re will* 
according to the Surt/a SMbdnta text, be a iiathvat* 

aara whenever the fraction rcnluccHl leaves a numerator 
greater than 17788; and with the If/a, wlieii in the 

same tenn is greater than 9882.^ 

lo. In 1792 Professor Playfair addros.s<'d to the Asiatic 
Society a serif's of six questions and remarks, on the 
original literature of the subjtH^t,* directing attention to the 
search for, and publication of, works on Hindu (geometry 
and Aritlimetic; pressing tlie desirability of the complete 
translation of the Sui'ija-SMhdiitfi by Mr. I hi vis; suggest- 
ing the compilation of a C.italogue containing 

an t'luimeration and a short account of the Sanskrit liooks 
on Indian astronomy; the value r>f an actual examination 
of the heavens in company witli ii Himlu astronomer to 
determine* the stars and consted bit ions mcnliontsl in the 
Sanskrit works, nuninding Sir Wm. Jones of a sort of 
promise he had madt> to attempt this; and, lastly, iho 
iiiqKirtance of des<iri[>tions and drawings of the aatrrmornical 
buildings^ and instruments still to be found in India. 


* TTif S'idit Ti'nrm. in whirh i*iptiny»'<t of tie* HrihMjmti chakra ooctir, 
•cconioii^ to the JvMloUiltrtt rah.*, ar« jfivt-n by lh»' forinulu — 

Co./i 4-« X 

s bein^fj any iuiuMe inOrtr*'T. Tbui n I 'J, nr*,- hare - 

60 /i + 1 2 X 60/^ 4- I022i 3 -ft 1 0s:t ; 

an ciptinsr***] yr-ar fw^urri-^I tn 8', lOH.'i, by Ih#* rul«. 

StOiiUrly. bi'f tb«> njlea applirab!* to th^ Surya Si4(ih4nta^ ir« obtaiu 

n} 3071 4“^* X c ari«l 2, 3076f jJ 

far KaHyu^ra datea wlujn capangtetl ejeta year* occur, I, accardmg to tho Uxi, 
and ;2) with tb« 

^ In 8K>oth<*'m India SamraiMira tn maita ernorida with th# roar 
bv^rinning; with Meftha^aarnkriinti, aiwj ii elprcn in a/lranco of th« oorthem 
rtckimin^. tte-y muU hurts roinrbiiNl Udora tb#* Kt/mya Mrovataara 

which <w<iirml in 8 aka H'27, when, probably tb*jy to dtvirrxo. lire tormula 
for the 8ooih Indian rtekooing^ it which gi»« the alapicd cycles 

and yenra. 

* R*». rf*b ir. pp. 160-163. 

s Kola. Barker baa given an acisrant of tbo olMcrratorr st B4*nar«i in 
i*4t7. Tramt. vol. Iini- pp. 6SNj| ff. ; mm alwi BomoitUt'* «d. of Tkdcrtttbalirr'f 
Mhm, tU Cittde^ tome i. pp. 316 f. and 347 I. for tho*# at Jaypnr and Cjjain ; 
ctmi, abm Jm, Jim, voK v. pp. 190-211. Bnt li!i}<» haa don# ainca to 
dmenbn oiiantol inatnimeota: aoe Jomr, As, Ht»e, B*» 9 , vcd. vtii. pp. 63l-'63b; 



738 


ON HINDU ASTRONOMY. 


These questions were doubtless influential in directing the 
researches of Colebrooke and others immediately afterwards. 
In his remarks on them Sir Wm. Jones stated that he had 
recently received a Sanskrit work from Benares containing 
the names, figures, and positions of all the asterisras known 
to ancient or modern Hindus, not only in the Zodiac, but 
in both hemispheres, and almost from pole to pole. That 
work he had “translated with attention,'* and “consigned 
it to Mr. DaviH.**' But Davis does not seem to have 
utilized this translation, aud Sir William died 27th April, 
171)1. 

Professor Playfair next read a paper to the Royal Society 
of Edinburgh, in April, 1795, on the Trigonometry of 
the IlrahmuQs, based on Davis's first essay.^ What had 
most attraol(‘il Playfair's attention was the rule for tlie 
construcli(m of the table of sines, viz. — that if 225 (the 
sine of 3" 45 ) be divided by 225, the quotient, 1, deducted 
from it, and the rfunainder, 224, added to the first sine, 
we shall have the stHjond 419, as the sine of 7' 31/ ; and if 
this again Ix' divided by 225, and the quotient, 2, de<lucted 
from 224, already found, the second remainder added to 
449 will give the third sine, (571 ; and so on. He pointed 
out that the 47th proposition of Euclid's book of was 
closely related to the theorem from which ho thought this 
rule was d<*duced ; that Ptolemy's theorem embraced Euclid's, 
and that the Hindu one was only a particular case of it, 
which had, however, been noticed first in Europe by Fr. 
Vieta (1540-1603) in his Treatise on Angular SectioH9, But 
it dot's not seem to have occurred to Playfair to test the 
Hindu rule further than was given in the statement of it. 
Had he done so he w^ould have found that though it gives 
the first few values correctly enough, it does not hold for 
those farther down the table; and if a table were con- 

oa a IVrsitn imtroUb#. ih. yo!. s. pp. 75SU7SS, and to!, xi. pp. 72e<-7^2; alito 
rottl. iS. tol. ii, pp. 251 BSpA iWra SjUtri deacriM lh« Mdomandra 

obaerviitorj at n^iaro*, to the Trrnm. Jm*t*t*0i*^ ISSd. pp. 191-196. 

> Tol. ir. p. 1S3. Mr. Davit wat aftorwardt a Dirvetor ol tb« Hoa. 

B. India Co., and wat th« father of the late Sir loha Fraseit DavU, Bart. 

* Trem. A. £dim. vol. it. pp. SS-IOS. 
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stmcted by thi« rule, the sine, for example, of 45^^ would 
bo found to be 2428’, instead of 2181, and the error 
would rapidly increase in the upper half of the ijutidrunt 
If the table had been constructed by the rule, then, 

evidently the sum of the sines up to any |>oint dividtHl by 
22 >, and the quotient subtracted from that constant should 
give the difference bc^twinni the last of tho!»e added and 
the next; thus the sum of the hrst sixUs'ii sines, or to 

G(P inclusive, is 27,741, and this divided by 22o, gives 
128 and only a small fraction; taking 128 trom 225, 

leaves 102 us the next difference, whereas the table 

r<M]uire8 100. l)elainbre also noticed the rule in iHOtJ,^ 
and showtHl that the divisor should not be iqual to the 
sine of the (irst arc, but that for arcs of 8 45 it 

should l)c 288*527, ami In* Huggestcii that 225 might bo 
an error of the press. But the Surt/ti Suidhdntn directs 
to divide ** the tabular sines in Hucct'SMiori by /Ac 
and designates the hrst by the words " Tufivahnntt*" * 
which renders any such mistake impossible. When the 

table ba<l Ixwn computed by otlier aiul much simpler 
means, therefore, the author had noticed that siudi a 
procisis would answer in computing the tirst few sines, 
and inferred that it would scr\e for all. Hud he utleriipted 

* Tfmn, iHOS, pp 4‘l7-ti3, an*! Vhil. Stu^. irol, nviii. 

(1807> j»p. IS ‘J.>. DfrlAiiihr*' c‘<iriip«ii«*l si ubh* th« of 

ihf <]Utt«lni.nt with «» thi? itivi-or, whii h * pf«« ti< fillf wah th<f 

Siddhanta tiihh , f<»ur of h> m >rv th.ii] half s mifioUr 

from th*; Utmfu valuer Had lh».; author of ih*' h*»w»*»i''r, ktiomii 

the propertr ua***! l»y itniriT*. h*- w^uhi *<'* 0 # that oa ih*' 

bato a couiUnt r»,*!atiou U* the mju h. th** <m»i of uoy iinfofH r of aini:* of 
diatant trr* diviikni by tb*« »u(ii of thi'ir iiinrond ditf^riJictw mu«t givi* tlw 
coMUot dinaor. 

* TrfOrtf «taad« b»r 23, mud for 2, asd all h n«i«d>i&r» ar*‘ writu*ii 

down from ngbt to loft. That tbi* liitwor thould tx' tbo (Iru lowu, 

th*:r arra would rwjum; to hav*; l>r*n moHipU* of 3 l7 4S is raluir* wbu*b 
would hate l>ir:^n of no ua« in a tahk. i-tfu bwd ihl^ Hindu* thit ntt;an* 

of Cf»tnpuuag it. Ag^am, ibe ihfUN/f 223 i* correct only for multiple of 
3"* 4Sf' l.T'*54 or with th# corrc/ct «aiu» of w, 3 4U” 14 '*22 , which are erfWiliy 
uoauitahle Th« Hindu are #tpr»-»w.-d in minuUs*. ihi; ndmn lairitig «>ad« 

S nai to 343S\ which ptm 3‘i4l3S for the *alu#r of «, or 37 IS' for rawltu*. 

ow thia vadiK! wa* arri*«d at w« know not. Archtmotk<a, about 230 s.i... ba^i 
deternuiMd the ratio of the dtametrr to the circuiofc^reiKr# to lie between 1 to 
and I to 3*?. Theme pte 37 lOA and 37' 1H|T; ami, 

rvjeciisg the fractioii, the Utter might reiKldy be adopted as lying the 

Inutit UMmgh tmj mm the Mcood. 
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to compute eyen half the table by it, he would have found 
that it did not answer; and had he divided the sum of 
any considerable number of the tabular sines by that of 
their second differences, he would have obtained the correct 
divisor, or a very close approximation to it.' That he did 
not shows how little conception he had of the principle on 
which the rule is based. 

10. In 1799 Mr. John Bentley prepared his first paper, 
On the Antiquity of the Surya SnldhAntn and the formation 
of the Afttronomical Cycles therein contained. This paper 
was intended to exjioso Builly's assumption of the extreme 
antiquity and accuracy of the Hindu system and observa- 
tions; and, notwithstanding other mistakes into which he fell, 
ho fully establisluHl this jK>int.^ But he was misled by the 
statomont of Aaltluanda, who, in his lihiUeafi-Karana^ calls 
himself the disciple of Variiha Mihira. As Satiinanda 
composcMl his work in Saka 1921, Bentley, believing this 
nusleuding statement literally, and that Varalui Mihira was the 
author of the Surya Siddhdnta which we now possess, avscril>ed 
the latter author and his work to the eleventh century a.i>. 
It can hardly l)e said, howevi*r, that he was intentionally 
unfair in his discussion ; his mathematical method was 
not unsound, but his application of it gave equal * weights ’ 


* Thus in the Ilindu tiibl« tht> Hum of the hiiii'H of 23 iirr» in ami of 

the fecotid diiferenetw 21 S; ami dividing' the first bv the »econd we hart* 233 
aa the approiitnau* Taliie. Had th«« tiuea iTalcuUted to derimaU we nhoutd 
have fiOiOl'Ol 2l7'4l**i «w‘233*f>27 ; and for the 24 an'* 3422?* f 232'217 «* 
233’527'— iHith (H>rrvct U> U»e third place of decimal!i. By luudem tahItM we 
get the true value thua : 

2(l~eo». r 46')-4Mne* *•;* • 0042821523 yhaio : »nd tine r 45' 
«rO‘0654O812O. wulUpliedby H »3437* T46770785, pivea 224' A3931161, ii»U>ad 
of 225'--the Hindu value, l^og. 233-52735S3 « 2*3683377605. 

It U evident that the SAtya Si4MA4Ht* rule waa foundotl on inapeetion of 
the fint few ninei of the Table, and not the table on the rule. Kaopanitha, 
in hie eommentarr, roakee a aimilar deduction from a falae camclttaioo. He atatea 
that the laat aecond difTetence it 15* 16 ’ 48'*’— which b evidently found by 
dividing R»343S' by 225: then be makea the p^tportion; Aa radiua to any 
other nne, ao la thia diffteenee to the aecond differenee at that line. Thti 
give! a roughly approtimale value in a table already formed, but which could 
hot he eonatructed with this diviaor. Even with R wMSS* the aecond difference 
at ii 14’ 43’’*322— the eoneot value being 14' 4a"*257567. 

* jftielie JU*mrtkH. eol. vi. pp. 537-588. See Colehrvmke’a Eatega. vol. IL 
pp. 389, 890 (or CownU’t ad. p. 341) ; Weher*a S*m$krU Aalamiipe, p. 261. 
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to all error* of motion whether largo or so niiiall that their 
effect* could only be detected after very long peruMU, and 
he tried to fix the date of the work in queation by atrikiiig 
an aventge between the duten derivwl from all the error* 
in poaitiun in each eu*e. Had he dividtMl the aum of the 
error* of poaition at any aiwuintxl date by ihe *um of 
the error* in annual motion, they would have btH»n weighted 
Bornewhat in pro[>ortion to the annual ainountM, and a date 
would have been determininl when the errors were moat 
fairly balanced; but if most of the element* given in a text 
hud not been practically deterniin(*<i at or about oni* time, 
and also with an approach to accuracy, this Wi)uld not 
ncM^essiirily fix corns^tly tho date of the \vork.‘ Ih-ntley 
did not coax hi* n**ult* into the clo*(**t po**ible agreeinejit 
with one another, by refinement* of computation a* llailly 
had done on the other »id<* ; and hi* paper Hhowed a large 
acMpiaintanco with the subject, and laid the ha*i* of a 
better underMtunding of it by HtilHe<jUcnt W’ril< rH. 

17. In the first iiiunU'r of tlm Edtnhnttjk Itevifw 

(()ctobor, w'a* given a notice of tbe sixth volume 

of tbe Anintic Rt Htarchen, concluding with a review of 
llentley’s paper, and though it exli'iidisl only to two page* 
(pp. 42, 4d), it w’a* «trongly oji|K)*ed to any r<‘ductif»n of 
the immenHc antiquity and accuracy of the Sunja 

Siddhuftta, Though accepting Sir W. Jones’* conclunion 
that Var^ha Mihira flourislnsl about 4bD the reviffWCT 
insisted that he wa* a comparatively modern author u* 
compared with the compiler of this Sidlhdnta, and if 
Pur^sura mention* the Saka era, the [>u*sago must Im an 
int€r[K>lation. 

18, To this prejudiewi critique (which wa* ascrilnid to 
Professor Playfair) Bentley replied in a »<HX>rid paper On 
ihe Hindu Sfjdtme of Antronomij, and their coHmetian with 

* Tho» the pmttioBJi M Mereary, Veuiw, Jupiter, ftuttim, »n4 the fnfwn** 
Bp<» 9 ee riel«t(Mrl cUt** at wfaieh they with Jjafende'* rarrioj* t»(faw4?<(pu 

SJi»7 enJ a»<l the iiim ot the «l enr fSiwJ dau? hr 

the eum oi the «>rr<)r« of unooel ve ohton iCJI a.i>. imi the ejiproxmMte 

thite At whseh the ekmente rare r#jrr*«t reeulu W 

thMe piaaets. fiat fof Mari the rcafiiJt be atsMit 14^ A.a., which it 
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Hi$U>ry in ancient and modem timn} In this lie {mmied 
the same line ol argument, as in his first essay, and 
though not a Sanskrit scholar, he showed considerable 
acquaintance for the time with the Sanskrit literature of 
the subject; but still associating Yar4ba Mihira with the 
authorship of our present redaction of the Siirya Siddhdnta, 
which ho tacitly assumed was based on fairly accurate 
observations — a great mistake, — and being irritated by the 
injustice of the anonymous reviewer, he developed prejudices 
against allowing even a fair antiquity to the Hindu 
astronomical system, which seriously interfered with the 
value of his paper. 

19. This pa|>er was in turn reviewed in a separate article 
in the Edinhmjh Reriew of July, 1807 (vol, x. pp. 455-471), 
by Professor Playfair, in which Bailly’s superior ability 
to an * amateur' like Bentley is paraded ; and the argument 
of the latter is attempted to be turned by an illustration 


of n much Ut«*r ©pivch, or n revision of tho text. It is with the 
liiootrs toolituis, howovitr, th»t Ihmlu astronomv is most (MUici rnod, an I we 
nu)|^ht fairly tuippow that iu vU'iio-ntH wotild form the best test of the njje 
<»( n iiititihiiHtit, Taking from tho Utirya Suidhunta the {Motions relative to 
the sun, we liun> : 



Text : 


- 

VlTith MJrt : 

1 

1 


errors 

Annual 

When 

errors 

.\nnual 

When ! 


in 1200 a.i>. 

ei ror. 

correct 

in 1460 A.D. 

error. 

correit' 

MiHun 

+ 0' r 36* 

IV -T-i 

1067 

40 4* 56' 

0"-72 

1067 

„ Apogee 1 

—0 24 60 

2S-9 

1261 

~0 4 17 

27*7 i 

[ 1469 

,, Mode 1 

40 IS 0 

20*3 

1162 

-0 6 30 

18*3 j 

1468 

Sums 1 

-0 10 14 

40*9 

1*212 

1 

— 4 62 

46*7 

1456 


In the lost case it will be seen how little the smaller annual error oSft'irta 
tho rtwuU, and if the first of the thrtv l»e omitted the average is 1463 a.i>. 
The mean h^ngitudfa of Yoaus, Mars, and Jumter, give rwpectirely a.». 1609, 
1455» and 1676« when oorreot, os computed with the M/u, and the mtsii} brought 
out os aboTc is 1616. At an error of 20* is perhaps not too much to allow 
in any obsenration taken by the Uindus, the SiddAdmtm may fairlv be 

ascribed to the thirte«>ntb century, and the emreetions to the latter half of 
tlie Sfteentb or even to the sixteenth centunr a.».; but Ibe oheevraUims on 
wbifdt each edition is based were most pro^bly Uhui at various dates and 
iierer iwduord to one epoch. 

> .itiali* JKsMOfcAes, fol vUi. pp. 196 - 244 . 
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tpeciallj coQstnicted for the purpooe. Whatever the defecU 
of Bentley’s method, this was not, in the case, a fair soientifio 
argument Bentley might be wrong in ascribing the 
Siddhunta to the eleventh century; his argument might 
not quite prove that, but his critic wm far uioro in error 
in ascribing to it an antiquity of nearly t'^OOO years. The 
application of the bi/a or correction to the elements of the 
planets was possibly made in the early part of the sixteiuith 
century a.d. ; and the general approximatt? ace.uruey of the 
elements in the text, as compared with those in the oldest 
works, supports Bentley’s argument, for a com|mrativi«iy 
modern date for the known reduction, wliich wiui really 
all ho contended for. The unfair way in which his papers 
were treated in the Edinburgh Reidfic^ scM^rtis to have sounnl 
Mr. Bentley, and he published nothing more for twenty 
years. 

20. The next contribution was from the pen of the 
scholarly 11. T. Colebnwke, and appeared in the ninth 
volume of the Aniatic JltHrarrhrs, I’hiM was (ht the Indian 
and Arabian DimionH of thr Zodiar^^ and (‘onUins a careful 
analysis of the stars in the ditfereut Nakshatras of the 
Hindus, and in the mandzU al gamar of the Arabs, idcfitify- 
ing them with those in KurojHnin catalogues. He noted 
the correspondence of the Hindu signs of the Ztsliac with 
those of the Greeks, and of the d(> (irmbkihuiH^ with the 
dekanoi of the Greeks and the nujuh of the Aralw — a 
term agre<dng in sense prisiiscdy with 7rpo<7cii7rei/, which is 
similarly used; and finally he suggested an investigation 
to determine w’hether ' Yavanacharya ’ dues not refer to a 
Greek author. Part of this excellent pa|*^fr was severirly 
attacked by Bentley, nearly eighteen years afo^r publication, 
in his Hindu Anironomy, apparently for no other reason 
than that Colebrosike had ascnljed Vuraha Mihiras age to 
the sixth century a.d., not having yet discovercsl that the 
Sunja Suidhdnta, as he knew it, was not Varaba’s work 
at all. 

‘ A$, JU». Tol. is. (tS07), pp. rvpriaUKl ia Cobbreoke** 

Tol. ii. pp. 32l>-373. 
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21. Nearly nine years elapsed before tbe pablscation of 
Colebrooke’s second astronomical paper On the Notion of the 
ifindii Aetronomn concerning the Precession of the Equinoxes 
and MoiUm of the Planets} It discussed the question scien« 
itfioally with abundant references to original authorities. 
In his Dmeriaiion on the Algebra of the Hindus, prefixed to 
his Algebra, etc., of Brahmagupta and Bh&akara,^ he also 
determines the dates of several of the astronomical works 
and writers, placing Aryabhata about 360 a.d. (which, how- 
ever, is too early, the correct date being about 500 a.d.),^ 
Brahmagupta, 628 a.o., Bhattotpala in 968 a.d., etc. The 
notes and illustrations to this pai)cr also contain much 
infonuatiun res{)octing Hindu astronomy, and conclude with 
one on the “ communication of the Hindus with Western 
nations on * Astrology and Astronomy,^ ** calling attention 
to the non-Sunskrit origin of such technical words as horA, 
dreMAm lipiA (Xm-ra), kendra {Kevrpov), nnapha, sunaplid, 
durudhavA, ketmdruma, etc. 

22. In 1817, the name year in which Colebrooke’s work 
just referred to was published, M. Delambre issued his 
Jlinfoire dt' 1* Aetronotnie Anclenne, in the first volume of 
which he devotes two long chapters to the history and 
results of Euro{iean research in Indian astronomy. They 
contuiu a very full resume of the work of Bailly and 
of the memoirs by Jones, Davis, Bentley, and of Colebrooke’s 
first essay, with frtqucnt comments and explications; but 
they add nothing to previous knowdedge. Hentley^s views 
were substantiated, and those of Bailly and the Edinburgh 
Ileviewer are treated with contempt.* 

23. But the investigation of the subject had somewhat 
lost its interest, and for a long period the workers in this 

* An, Rfi, vul. tii. (tStS), |^. 20a-2<50: al»o in CoWbrooke** to!, ii. 

pp. 374 410. 

* Ijomlou, 1S17 : TtprinU^) in JS^pn, tol. it. pp. 

* £map*t vvl. ii. p. 429 ; Wnbnr't LutrnUnnrt^ p. 2S7 n. ; m* below, 

^ 31. 

* ProfiwKtr PUffnir most b«Te felt the teTerily of DeUmbreV remark* : we 
bU pnp(« ''On the Algebm nnd Ariihmetie of the Hiodim/* JSemStnrgk R*rtr*r, 
Tol. siix. (.Not. IS17), pp. 162, 163. In hi* rvtww [tel, %. p. 466^ Pinjfnir 
appironlljr implki tbnl be alto wrote tbe brtl aotioe in rol. i. pp. 42, 43. 
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Bold were few. In 1814 Captain John Warren, one of 
Colonel Lambton*8 chief asmatante in the Trigonometrical 
•anrej, at the suggeatioii of Mr. F. W. Ellia, prepared a 
paper on Hindu astronomical oomputations, and another 
on the Muhammadan Kalendar. These were afterwards 
expanded and others added, and finally published together 
at Madras in a thick quarto volume in 1825, under the 
name of KalarnnkalUa* It treats almost exclusively of the 
methods employed by the Brahmans in Southern India, 
explaining in detail the arithmetical processes for determin* 
ing chronological and astronomical elements. The author 
d(‘precates any charge of trying to support the views of 
Bentley, or of the partizans of Bailly: his object *' is 
merely to explain the various mmles according to which 
the Natives of India divide iimf, and to render their 
Kaleridurs intelligible/* As a practical IxKik on the tiibjcK;t 
it is still a standard, and tlnmgh it contains some errors 
and misprints, they are not diflicult to detect. 

24. In 1825 also, Mr. Bentley, having hsarnt through 
friends that Professor Playfair ** was not the author of the 
review, and that he could not, consistently with his 
character, be the author of any such nonsenso,**— though 
still very irate at the ** wanton and insidious attack ** made 
on him by “ persons in concealment,** — published his 
Uintorical View of the Hindu Antronomy. It was written 
in a state of declining health, his constitution having 
probably been cnervate<i by a n^idenco Cif more than forty 
years in India, and was published afU»r his death. Every- 
where it lx*tray» a stublxjni animus against ail wdio difhtrecl 
from his opinions, even on minor questifuis, which did not 
at all involve his main contention : hence his assumptions 
are rarely to be truste<l, though stated with unqualified 
confidence. Colebrooke esfiecially, he was furiously opposed 
to, where a little consideration might have convinced him 
of the probable accuracy of that great scholar’s deductions, 
and of the support they might lend to his own chief 
argument. The work, as well as Warren’s, made accessible 
the Hindu Tables of Equations for computing the plaoss 
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of the plaoeto, and other data.^ To Bentley’s attack on 
Oolebrookoi that scholar replied in the Asiatie Journal for 
1826 (toL xxi pp. 360 fL) in language of considerable 
acerbity* It was not dsfiioult to show that, with certain 
modifications, Golebrooke was ready to accept the principles 
of Bentley’s methods of dealing with the age of the 
SuidhAntm, but that, owing to the inaccuracies of Hindu 
observations, bis computations could only supply approxi- 
mations to the dates of the treatises,^ which, on the other 
baud, had borrowed largely as to theory. 

25. Mr. C, M. Whish, in a paper in the Transactions of 
the Madras Library Society (1827) ‘‘On the Antiquity of 
the Hindu Zodiac/’ dealt with certain traces of Greek 
influence. Sir William Jones had treated Montucla’s 
theory/ that the Hindu astronomy was based chiefly on 
the Ptolemaic, with contempt. But Mr. Whish proved 
most satisfactorily that the sodiacal signs with the figures 
of the constellations must have been borrowed immediately 
from the Greeks, and were known even by Greek names. 
Var&lm Mihini, in the sixth century, describes the twelve ; 
Arlpati in the Ratnamdid repeats the description ; * and 
the commentary on it, the Prabhodana^ gives the same 
in tw'olve verses put into the mouth of Yavanesvara. 
VarMia, in the Vrihat Jdtaka (i. 8), enumerates them in 
the lines — 

Eriya TAvuri Jituma KuUra Leya P&thona Jftka Kaurpy&- 
khy&h I 

Taukshika Akokero Ilridrogas chftntyabham chettham II ^ 


* Thsts tablet were reprinted ta tbe Apptndii to Rothnuui'f HuUry of 
Jtitrmomp (1S34). 

* Part of thi» ^per wmt reproduced in tbe sew editiou of Colebrooke*t jStMrjri, 
editeti hy hit tos. tol. ii. pp. SSS- 374. 

* UUtoiro 4*0 (1758), tome i. pp. 402>404. 

* Jioo, tol ii. p. 292. 

* Whith (7Vw«it. Lit. Sot, Modrmo^ p. 87 ) gim s Tiritst resdisg of tiui pAlt, 

▼il, : — Tomkokiko Jkoktro ekootkmu krmmmooM for 

*lxOh. Kulirt, though rewmUiBg mikoopoh » B«>t cosoected with it, 

but, Uke Ktrktts i« * Ststkrit word : YtrSha, quoting bts 

— jr«»AI hilitolyiiirmmlm oomotko^ etc. Whith slao meuttout thst it it fousd ia 
the Bmri si. 9. 
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l^re m Uie Qwtk iitiiMM trmniliteimtQdt aod dbtwbtrt 
the list is repeated with trifling TartanU. Thas we haTe~ 


0f«dr. 

Islia, 


Kpto^ 

Aries 

Eriya 

Tavfw 

Taurus 

TAvuri, v.ll.-TAvuni, TImbiru, 

dil^UfUK 

Gemini 

Jituma, Jutuina, Juthuma, Ji» 



ttama, Jitma. 

Kap/ctvo^ 

Cancer 

Karkin, Karka. 

Aiw 

IjCO 

Ix^ya, Liyaya. 

IlapBivo^ 

Virgo 

PAthena, PAthona, v.lI.*PArttna, 



PArtheya. 

Zvyou 

Libra 

JAka, DyAka, JAgn. 

S/cop7rio^ 

Scorpio 

Kaurpya, Korpia, Kaurba, 



Korpyn. 

Tofon/? 

Sagittarius 

Tauksbika. 

*i4i7offepa»^ 

OapriconiuH 

Akokera, Agoklni. 

'Thpo^oo^ 

Aquarius 

Hficlroga, Hfidoga, Udruvaga. 


Pisces 

Ittha, Ithusi, Isthusi. 

But, again, the names of tho planets are similarly given 
in the Uord ^ntra and elsewhere in Greek forms, e,g . — 

The Hun— 

lleli, for 

‘'HXiov. 

Mercury — 

Ilimna, Ilema, Ilimra, for *Epp^. 

Mars- 

Ara, 

''Aptn. 

Sat urn — 

Koi^a, 

Kp6v0%* 

Jupiter — 

Jyau, Jtva, 

Jyaus, Jyos, 


Dyupatih Divaspatih, Zet^. 

Tenus — 

Asphujit, Apsujit, *A^poiirii. 


26. Colebrooke and subsequent scholars have pointed out 
other Greek terms connected with geometry, astronomy, 
and astrology that have been transferred into Banskrit 
works,' e.g . — 
anaphi, ava^, 

* Colebnx»k«. vol. ii. pp. 52S f. or sow od. pp. 320, 470 1 . ; 

3. Mair, Jmrm, J$, Bmf, rol. lir. pp. 810 f. ; Wottor, ind Bind, fol. ii. 

S p. 244, 261 : jMobi, I** Mum, «C«., pp. S, 11, 33, 33; iC«m, 

riS«< ial. p. 28. W'binii*# p«p«r »m tnusaliuod bp Lssms, Z^luk./* 
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Apoklitna awofcXLfui — doclinaiioti ; airafcXifiaTa — the 3rd, 6th, 
9 th, and 12th astrological houses, 
dfik&i^a, dpkk&i^a, drekkdiria, dfishk^na, dreshkAna, Bixavo^^ 
docanus — the chief of ten parts (out of thirty) of a 
sign.' 

durudharA, iopvf^opia^ the 13th yoga, 
duschikyn, rv)(tx6vf name of the 3rd astrological mansion. 
dyClnarn or dyCitam, Svtop, the 7th mansion, reckoning 
from that in which the sun is. 
harija, the hori/on. 

hibuka, {rrroyeiop, the 4th kfjna or astrological house : PAtala. 
horA, wpa, hour ^ — the twenty-fourth part of a day. 
jAmitra, Bidp^erpop, diameter; the 7th house, 
kemudruina, KevohpopLo^. 

kendra, xanpop^ distance of a pltinot from the apsis of its 
orbit; argument of an equation; xiprpa — the 1st, 
4 th, 7th, and 10th houses. 

koi;)a, ytoviat angle ; and trikoiui, rplyrapop, a triangle. 
liptA, XcTTTf}, a minute of arc. 

mesh Arana, fieaovpdprjpa, meridian ; the 10th house. 
pai^apharA, hrava^pd^ rising ; €irapcuf>opaif the 2nd, 5th, 
8th, and llth houses. 
rishphA, rihphA, pi4>^ ; the 12th house. 
sunaphA, awa^'i)^ a planct4iry conjunction. 

TcAi, a phase. 

These terras occurring in VarAha Mihira’s writings arc 
conclusive pnwf of the Greek origin of Hindu astronomy 
and astrology, and Dr, Weber has pointed out that the 
technical U^rius among these are all used in the siime sense 
in the Emujdgi of Pa ulus Alexandria us. They occur, 
indeed, in all astrological vrorks after about the com- 
mencement of the fourth century a.d.* 

^ Ftmiicu« n. 4 ; Satmnidi Ex^reittiimett 

pp. 460 tot. ii. pp. 364-370. 

» lii. 79. 

* The t>r()isiurt dietionsriet. Om»h or Sansikrtt, do sot etplstn the precise 
mesmiiig ot ihtW umtim in sidrtdof v or Mlmnomy. 

* Coni* Sir 0. Lewis, iht AmimtSt on the osrlj 

history of ssirology. 



MR. L. WILKINSON'S TRANSLATIONS, KTC. 


749 


27. For eorno time after Mr. Whi»!i*8 paper there wero 

but few original contributions to our knowh*<J^^ of Hindu 
astronouiy.* In Mr. I^neelot Wilkinson, of tho 

Bombay Civil Service, contributed a pa|H?r to the Journal 
of the A^iatir iSoriV/y of llttojal on the use of the SiddhUntns 
in native education,* followwl by an e.xtruct with translation 
from BluUkar Acburytr« Saiti/idata Sinoarmi (a.p. 1150). 
Tbi« w-us followwl, in 1^42, by the publiciitiinj by him of 
the text of the (roltUht/df/a mvtion, and Hiibse<juently by 
a trunslation and notes, afterwartU tnliUnl by Pandit lUpu 
Devtt Sf\stri for the JitlJofflor t ladiea ; and, in 1843, by 
an tslition of Mullari's (irahalthjhava. 

28. Ill the name year <?apt. J. IL Jervin’a Imltaa Mrtrohfjy 
was publishe<l, corifainin;' a lon^if chapter (105 pfif^^a) on 
measures of time, which sliows a considerable knowl(*dj»e of 
the texts. In it Im» <<xplainA, with Tables from the Lat/ltu 
and linharh I'lnotuanuy, th<‘ construction of th«» Pamhdiitja 
or Hindu calendar,^ Hr. K. Itiwr, in 1844, also contributed 
to the JoHvnal e/* (lu* Ilvtojal Soneft/* a Latin veraion of 
tho third iRftion, or (iauitadhia of Bhikskara'ff SuhilidnOt 
Siromani, 

2th At Jaffna, in ('eyion. in 1849. the Hev. H. U. 
I{uiainp;ton publisho<l ti tn^tiiKi in Tamil, with a trunnlution 
called 7Vic OrirnUtl A^ii'onotwr^ forininj( a t45Xt*b<K>k for 
tho usual computations required for native altiianaca. It 
w*a8 baaed chiefly on tho work of ir||umudayun with tho 
ej>och of A.i>. 1213, and on Visvan&thu Sasiri'a ayatoin 
of tcli|>se« with tho e[>och of 175ti. 


* lo 1H32 »s* an Att ^uni *>f fIriUMh by l»f. lIujfH 

Mttmer aiwi osii<*r». in ihrw volune-w. in U»«* ltt*l •»< whu h wa* n chnfftrr 

ed. vol. tu. p|i 2H.S'32.1; ^>n A*trot}f»my «tKi MnUmnutiirNK. writUfO Uy 

Trof. W. WAii*/;#-, at Kdmhurgb I’nitmitt. « g*j**s] ]^»puht MX'euiit 

of prvvKriaK raN»Arfb«i. 

In |S34 Mr. lOahiiuui, ta hi* Jh*tr^y uf Aar^m my (pp. 1 16 128). 
t brirf oatliAttf u( tb« wUb Mr. UbUa* of tb« pitn«t«i. 

MounUUMiri Et{>btfwV>ii«. to hi* //tsf»ry «/ Mta /(Haft;, in ta« 6nt rbji|it«!r 
ot btwk tu.. tUa ft bn«;l MmmuirT *tf wtM wm k&own tip to tbal time. 

* /«»r. A*. «W, I/emf. vol. iii. pp. 

* pp. 174- 26ft. 

* itm* . Am. Amp, toL lih. pt. i. pp. 63-66. 
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30. In 1858, however, a very valuable work on Hindu 
astronomy appeared in a translation of the Sarya Siddhdnta, 
by the llev. E. Burgess, a missionary in the Maratha 
country, first published in the Journal of the American 
Oriefital Society (vol. vi. pp. 141-498), with a full com- 
mentary and notes, largely by Professor Whitney.* This 
work has placed within the reach of all who are interested 
in the subj^^ct a complete outline of Hindu methods of 
astronomical calculation as practised for centuries past, 
together with a clear exposition of the theories on which 
they aro based, and their rolutions to European science. 
The book is a model of careful annotation.^ 

31. An imjX)rtant paper on the age and authenticity of 
the more notable Hindu writers on astronomy was con- 
tributed by the late Dr. Bhau DAji to the Journnl of the 
Royal Asiatic Society in 18t>4. In this able contribution 
ho agrees with Bentley that the Mahd Arya SuUlhdnta^ is 
probably of about a.d, 1322. The Aryahhaiiya^ or Laghu 
Arya Siddhdnta (composed in 499 a.d.) containing both 
the Dahtgiti ainl AryashUmin * — the latter of 108 couplets — 
he identified as the work of Aryabhata of Kusuinapura or 
PAtttHputra, born in a.d. 470, whoso j>eculiar mcjthod of 
expressing numbers by letters was explained by Mr. Whish. 
This author seems to have used for the ratio of the diameter 


* It WM al«t) wnuwl M a Hupu n«»va S v<'rsion 

wan puUlixihfHl uiulor tho iiii(NrviHiou of Arehilearon Drat!, iu tho lUhluithrea 

in IHSO, An Knglifth vi*r»ion of tho ourly of this Shhlhanta had aliw> 
itppeiimi ill tho Jauruaf, Mar. Jun»». I SI* ; and part of the tirit and 

tho iri^hth I’haptor, with n Krrmh tran.^lniion, in Aldn* J. M. K. (fUtTin’a 
Jhtitrnnr, IS-IT. Tht* U*\i, with Kan).'audtha'H comimntary, wa* 
odiiiHl by Dr. Fit7.«*dward Hall, in the LAuut, IS.'iih 

^ A jfiHTttl ex{)OMtioii of th*' priii(’i|wt Ht»‘pA in the calculation of inlijMe* i« 
to ha fouiul ill a |m|MT by the late WiUiain 5i|>otli#a*ooda in Vul. XX. 

(ISUa). pp. 345 -»70. 

* Dr. Fitxatlward Hall, in Jtrnr. Am. Aoe. (lSr'>*>), rol. vi. pp, 5 >6 559, 
and Dr. Whitney in an additional note to the pajH'r (»5. pp, 560-564^, had 
diacuaMHl Aryabhata and hU writingt; and Dr. Kern, in J.K.A.S. Vol. XX, 
pp. 371~3S7. colU>eted the extructa from Aryabhafa found iu lihatta Utpala’a 
aotittoaiiUry on the /ipAaf jiaaiAffd. 

* Dr. Kern hiw tniitod the text of thtwe worka — with the 

commentary of FaramSdiararA {[..etden, 1874). A notice of this 

work by iW. Weber ap|)ear«Hl in the Airer. f Vmfra/* /f/arr, 1875, No. 7, 
and waa reprinted in hit iadiarA# Ed. iii. pp. 300-50:1. 
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to the circumference of a circle that of 1 : Sy/ur ; and his 
elemento are still used in Southern India in astronomical 
computations. Al-Ber(^ni (a.d. 1030), however, refers to a 
still earlier author of the name, distinguishing the second 
as ** of Eusumapura.’* 

Varftha Mihira, the author of the PaTiehaMdhMikA and 
other works, on the testimony of Amurtlju, died in a.d. 5S7. 
Brahmagupta, in the Brahmasphuta Siddfulnta, gives his 
own date, as born a.d. 598, and Al-BerOni gives 005 as the 
epoch of his KhandakhAdyaka} Bhuttotpala's date had been 
discovered by Colebrooke as a.d. 960 ; and BiAskara 
Ach&r}'a*s date for the Siddh&nta Siromani, a.d. 1150, 
when he was thirty-six years of age, is supported by the 
evidence of an inscription near ClmlisgAtii.* 

32. Dr. II. Kern in a preface to his edition of the text 
of the Brihnt SamhiiA (1H05), addt»fl further to our know- 
ledge of the earlier Hindu writers in this brunch, and 
submitted very important considerations as to their relutions. 

33. M. J. B. Biot (1775-1802), in the Jonrnnl dm Saratdft 
for 1810 and 1815, advanced the theory that the Hindu 
Nakshatras were only the Chinese so'u, introduced into 
India for astrological purposes. M. Sedillot, in 1849, 
rejected this view, and claimed for the Arabs the invention 
of the lunar mansions.* Weber, in 1852, expressed the 
suspicion that the Chinese had rather borrowed the ftiru 
from India, and 8<K)n afu*r rejeetcsl Biot's views, bi which 
the latter replied in the Journal de$ Saranln in 18^1. 
Weber then wrote two very elulK)riite pu[>ers on the subject, 
published in 1860 and 1862,^ showing their relation to 

* Bikchm' » Xrnn%\ vol. ii. p. 7. 

* hai bofii foiitoumliHl with Viit^i^vsini SWl#,, mm of llhfiifiatta, 

of Al*B^runi vol. i. p, author of ihf K^tunfura , WrUrr # 

litrr, p, 262. MaUikArjumwis, a •/tuth«TO aatrouonirr. m W'arriTn 

to bars trnttoti about a.u, UTH, ab<i w*'*[ thtr of Itarno^'vsrarii 

(79® Tl' X K of Gr«(^<rnwich;, hm did alno HaiA«lityakaiu, a T<d«<ifu iM»troMorii<>r. 
who wrots LO 1456 a.t>. VurtUia Ku«'h<binna^ auoth^'f 7dii|fu aAtronomf'r, 
i» Mid to hate irritu*n in Tili.H a.i>. WWnti’a AWa tSantaUfa, pp. J71, -^76, 
3S9-90. XotkiNi. in 8an«krit, of a nttmlMfr of ajtroiiomkai vrtu^n, bar« ni lat« 
appenred in Th* I*am4a. 

* Matiruntx ptmr iervir i 1* i** UtUkhmlutma thtx 

U* Ort)m ft Uf OrwttUHX^ fip. 467- 549. 

* Ih» VfdtfekfH S»ehrHhtm row 4Km ATaxalra (Ikritn, I860 and ISOlj, 
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the mandzil of the Arabs, as indicative of their derivation 
from Western Asia. Professor Max Miiller next claimed 
the Naksbatras to be of purely Hindu origin, and that 
the Jyotisha account of the position of the colures fixed 
the twelfth century k c. as the date, not the fourteenth as 
Colebrooke bad concluded.^ And, again, in the preface 
to the fourth volume of the Rigveda he discussed the 
question of the Indian or foreign origin of the Nakshatras. 
Professor Whitney, in his notes to the translation of the 
Bury a Biddhdntn^ and in separate papers, reviewed the 
whole question in a very able way.* 

34. Professor Weber, in IHOo ilnd, Btud. vol. x. pp. 264 ff.), 
directed attention to the SunjajprnJTiapii — a Jaina astronomical 
treatise — which, frotn the resemblance its elements bear to 
the systein of the J yoiiHhn-Vtddhga^ naturally suggests that 
it preserves for us the main features of Hindu science before 
it was affected and inoclified by that of the Greeks. This 
new line of rosoundi was followed up by Dr. G. Thibaut, 
in a paper in the Journal of the Bengal Aniatic Society for 
1877 (vol. xlvi. pt. i. pj>. 411-437), already referred to, and 
two on the Buryaprajnapti in the same Journal for 1880 
(vol. xlix. pt. i. pp. 107-127, and 1X1-206). The elements 
of the system there ex]>ounded are — that 61 months of 30 
civil days each are e([ual to 62 lunar mouths, or 67 sidereal 
revolutions. 

Those figures give, for the moon’s sidereal revolution 
27*313433 days, and for the synwlicul 2U*616121h/. ; but, 
as compared with the Burya SiJdhdnta, tlicse periods 
are bt)th too short, 67 sidereal revolutions being etjual to 
1830*89646 days, and 62 synodical equal to 1830*65217, — 


' Jour, Ai. 5^. rol. xxix, (IH60). p. 200. 

^ (’onf. BhU. JoHt , dt'i .S.ii'rtwf*, IHOO ; or KtH<Ui ntr T JnMtmm 

ft (IS62’' ; ro«#f/r4i OWn'<t/om« de C HUt. 

iU tAitmmtmu ; WhiU»«*T. ./owr. AMrr, (h . 6W, vol. vi pp. 

vU\; vol. viii. pp. 1^4, 8S3 3US. Broc. p. Uixiii.; Wilber, /»uf. Sir. 
vol, ii. pp. 172. 173; M. Sind. vA. ix. pp. 424 tf. ; vol. x. pp. 213 ff. ; E, 
Bur}p:«», Am. Or. Sk, vol. viu, pp. 301^-334. IVttc jpp. Ixvii.-lxviii. ; 
Arcbdtr«con Bntt, Jmtr. A*. Ntir. vol. xxxi. pp. 4Sf. ; Wiulawt J.H.A.S. 
Vol. 1. (N.s. ISei), pp. 316-331; Sir K. Colebriwke, i3. pp. 332 33S; «iiff 
Whitaej, OrimL mmt Imymutte Stuiim voL ii. 
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instead of 1830 days for each. This indicates a priniitivo 
and rough method of olwervation, and not ©nm a kiiowItHlgo 
of the 19-year period ; for we thus ha^'© — 


235 Synodical months, 6939 
254 Sidereal „ G937'()12 

19 Solar years 0954 


Su r . fii4dk . Di ». i>r »»r n*rt . 
0936‘290(/. -.3;i99f/. 

0939-71>5 -2 093 

0939910 +140S4 


Ry dividing the sdr^/m day into <>0 mhliktU of lOsV; knh\i 
each, or into 603 Xvi/dt, the naknhntm day or tliirtieth jwirt of 
a sidereal revolution is expresscMl Ivy 5 19 Avi/d**, the period 
during which the incvon paHses through one nttks/atfnt is 
010 kafd^, and the duration of a tit/n is 593i* k^t/tiH \ and 
from the motion of the m<K»n Ixung to that of tlu> sun as 
67 : 5, the sun’s inoti<m is 45 parts, while the inootrs is tiGJl, 
in 1 9dratM day. In this tliero is no trace of the (Jreek 
sc^xagesitnal division. 

The Siiryfipruihufkii u*h»s 28 nfikHhutrn/* (»f unts|tiul extent, 
while the Fnhinya has 27 <»f eipial extent, and uh<*h 6»r 
the ratio of the circumference U) the diameter of a eirttle, 
that of v-'lG : 1 ; the sun’s diameter is mad(* .* v of a y(»jautt ; 

but it accounts for the celestial phenomena by supposing 

two suns, two moons, etc. 

35. The NakHhntrnn^ or lunar asterisms, smmi to have lH»en 
first mapped out on thf* heavens as groups of stars, not far from 
the ecliptic, readily ris'oguizable, and by whieli the |>ositions 
of the moon and planeU could la* nnidily indicated. The 
distances Ivetween the leading or distinguishing stars of 
the successive groups were necessary um^iual, and when 
it was required to indicate the time in which the moon 

passed through, or continued in the spa<M; allotted to the 

different asterisms, they came to be divided into those of 
longer, shorter, and average duration. Rut the lunar 
sidereal month consists of about 27t^J days, or 819 JJ 
muhBrtas; if, then, an average of a day is assignerl to each 
Nakshatra, there must be twenty-eight of them, one having 
a duration of only mubhrtas. And this was possibly 
the earlier arrangement with the twenty-seven distributed. 
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BO that six — the 4th, 7th, 12th, 16th, 2l8t, and 27th of the 
Berios beginning with Asvin! — were of longer extent, or 
through each of which the moon passed in 1| days; other 
six — the 2nd, Cth, 9th, 15th, 18th, and 25th — were shorter, 
or of half a day each ; and the remaining fifteen (i.e. ex- 
clusive of Abhijit, the 22nd) were passed through in one 
day each. Hut the division of the ecliptic into 27^\ parts 
(or thereabouts) is inconvenient and perplexing, and in 
astrology would ho got rid of if possible; and, as the 
B 3 modical month of 29 days was divided into thirty tithis, 
the sidereal n^volution could eH|ually readily be divided into 
twenty-seven fiinn each of 21/irs. ITmin. 9*835.^rr., in which 
lime the moon traverses 13^ 20'. With this arrange- 
ment the longer Xa/cHhafras would occupy 20'“^ of longitude 
each; the short (P 40' ; and the rest l»r 20' or 800' each; 
while Abhijit — the additional one of about — was in- 

cluded in the 2l8t, or IJttartishAdhri — one of the long ones. 
Tliis is the arrangement as represented by Garga and in 
the Ndkfihafra-kaipa broiight to notice by Weber.* Hrahma- 
gupta, however, in his Uttnra-Khawlakhwifjnka (605 a . d .) 
adheres to tin? early arrangement of a separate portion for 
Abhijit of 4 ' 14^^', computing the precise ares moved over 
by the moon in the long, short, and average spaces for 
one and a half, half, and one viril day re8j)ectively.* These 
durations he apparently brought over from a time preceding 
the knowledge of Greek astronomy in India; for we find 
in the fragments of Pushkarosarin’s work on eclipses, 

' Kafhnehtm row 2iid Th. p. 300. 

• Al-lWdai'ti Jtidts (Snehttu’* ir.), toI. ii. p. 87 ; conf. JhH. Ant. toI. tit. 
p. 43 ; Diot, KtwUi $ur V (Kx. du ./otir. d, .Siir.). pp. 81, 82. 

Acfordin^ to BrahrottfrupU the tiuHtu’s itdort^al motion in one civil d«j u 
13^ 10' 34‘**88, whence the Nnludiatni (lortions or area are : — 

Six of 19* 43' 6r-32 each « 118* 3.V 13 '‘92 

Six of 6 33 17*44 „ « 39 31 44 64 

. Fifteen of 13 10 34 88 « 197 38 43*19 

Twenty-eevon ki(i;etlter (average 15^ 10’ 34"-88) «• 333 43 41*75 

Abhijit {for 0 3216673 day) 4 14 18 *23 

360 0 0 

la Al*R«r0nt*a arcotint, by negtecting • amall fraction in the avenge daily 
motioa, the value left for Abhijit come* oat 4* 14' IS" *60. 
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recently dtecorered in Central Am, that while 810 snuhOrtitu^ 
or twenty-seven days, were allotted to the other twenty- 
seven XakshaiMi, a dumtum of seven or eight muhOrtas 
was asstgnodi to Ahhijit.* And the early character o( this 
work is su{){K>rUMi by its Wgiiinittg the series of Xnknhatr^ 
with Krittik^ rather than Asvini ; it also divides them 
into four groups, Nos. *1 to 9 (of the following list) belong- 
ing to the Efnt^ Nos. 10 to lb to the South, Nos. 17 to 2**J 
to the HVs/, and Nos. 21 to and 1. 2, to the Xorth. This 
is also the arrangemoiit in the 

When sc*xag«^siiiiul et>m potation came to l)o de|>end<Kl 
on rather than obs<'rvati«»n. the arcs aero cHpialized, and 
the Nakshutra |H>rlions retainfsl the nanies of the astc?risins, 
just as the rodiaxail signs did those of the eoiistellatious, 
without coinciding vt*ry clo#n*ly with them. The ta’enty- 
sev**n Nakshutra arcs wi-re thus made, iti later Hindu w^orks, 
of H(M>' each ; but Abliijit was still mrcasitmally retaimnl. 
Thus the Jfuhurto Mti/u siiys, *‘the last (juarter of UttarA- 
slii’tilha and the first tifteerith cd Sravana togetlier constituto 
Abhijit.’* Tills allows 4 Id' 20' for this Nrikshatra, or 
very nearly the value given by lirahinagupta. Most of tho 
later works take lOtf from Sravai^ji, atad extend Abhijit 
to f> , or from 27b 4(* to 2Hl 40'. 

The nuiiilaer of stars in th«’ different asterisms varies in 
different works: AMlcruiii givt?s the numbirrs from Krahmii- 
gupta,^ w^ith tlie {mitioiis of the t/of^ntdruH, or distinguishing 
stars, ill each. Thes4? positions differ in several instances 
from those of the Sunjn SuNhdutit, and are given in the 
following table, along with the pijriiKlH for each Nak^hatra^ 
the number of stars, and the detenninant star iyogaidrA) as 
identified in our modern lists.* 

* Dr. llfwmlf lasii i of ihf MH.of ro«hksr««&riB*t werk i» 

tke J 0 ttr, Af. vol. Ixti. (tS93; psrt. I p|». BtMi Tk 4 Jeodkm]^, 

Aoir. tttih. IS9S. p. 

* Vtd%4fh* S*fhr%cktm 9m H*m 2ad Th. p. 377. 

* S<« Tktbsst, IB Jmi. Ant. tul. xiv, p. 43. Wlinri* two nombm srs siv«a tn 

tbs fo!lo«rtft|^ lsbl«, th« tn from FiMbkiirMArto*# frMfpannt, pttblwhisl by 

Dr. HcmtbW ia Jmr. A»^ S^. Hmf., tol. Ixii. psrt i. ; nm slso Col«brook/« 
itevt, Yof. ii. p. 323, mnd Ubl«. 

* ttttrosHK'i HtddUnU, pf. 17^220, or Jmtr, Am. Or. Bm. rol. fi. 
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1 

i 


l)i*tingni*hiiig Star. 

1 

Nttmo* of the Nak*hatra*. 

Dumtion 
in Muhurtas 

c . 

% c 
^.2 

P 

•A £ * 

Polar 

Longitude. 

^ oj i 

ki WM 

-si S star. 

1. 

A»^vini, or A<fvHVujati 

! 30 

2, 3 

i 

1 8'^ 

0' 

lO*^’ O'X. B Arieti*. 

2. 

fihnrntii, or .Apuhlmranl 

U 

3 

20 

0 

12 0 N. a MuDcai*. 

3. 

Krittika, or Kfittikaf 

: 30 

0 

: 37 28 

5 0 N.; 23 Tauri.* 

4, 

iiohii^i 

4.5 

6 

i 40 28 

5 0 S. Al-Dabama,aTauri 

6. 

Mnicto^ii’^htt, Amlhuka, 



! 



^rvikh, Invnku, or Uvula 

30 

3 

63 

0 

.5 OS. K Ononis. 

0. 

Ardrft, or Halm 

: 15 

[ 1 

67 

0 

It OS. a Orioiiis (?) 

7. 

PuiiarvR*(i 

' 4.» 

2 

9.3 

0 

6 ON. S Ocminonim. 

H. 

^hishvii, Tis^jya, or Ritihyu 

30 

i 1. 3 

106 

0 

0 0 ; 8 Oancri. 

1). 

Arfjr^ha, Aj»n‘>ihr», or 





: i 


Aflt'Nh.i* 

i 1.5 

fl, 6 

108 

0 

6 0 S. « Hydnc. 

10. 

or Matrlia* 

30 

6, .5 

120 

0 

0 0 j Hegulus. 

11. 

l*6rvtt - riiaiguni» or 






Arjuni 

1 .30 

2 

147 

0 

12 OX. 8 liConis. 

12. 

UttHni-Uhtilguni 

4.5 

2 

1.55 

0 

13 OX. Ai-Sarfa, B Leonis. 

la. 

UiotU 

30 

! r> 

170 

0 

11 0 S. y or 8 Oorvi. 

14. 

(’hitnl 

30 

^ 1 

183 

0 

2 0 S. Spira Virginis, 

16, 

SviUi, or NixlitrA 

! 15 

1 

190 

0 

37 0 X. Areturus. 

1«. 

Vw'hakhii, or Vi^akh« 

45 

1 <2 

212 

n 

130S. i I.ilmo. 

17. 

.\nura<llid 

30 

4 

224 

b 

3 OS. 8 Scorpionis, 

IH. 

3vc«<htlm or U**hioi 

' 1.1 

3 

220 

b 

4 0 S. An tares. 

10. MilUi, or VictiritHU 

30 

2. 4 

211 

0 

0 30 S. A Swrpionis. 

20. 

r\\rva - Attliutiha, or 






Apyu 

i 30 

4. 3 

2.54 

0 

5 20 S. 8 .Sugiitarii. 

21. 

1 f 1 tura- .\ Nhudha. Vai n va 

4.5 

4 

260 

0 

6 0S. a Snifittarii. 

22. 

Ahhijil 

H T: ■ 

3 

265 

0 

62 0 X. Al-Xa*r Al-w4qi’, 


S'ravMijn. 8'rona. or 





Vejriu 

23, 

! 30 

3 

278 

0 

30 0 X. Al- Nai^r Al-tu’ir, a 


A»vatfha 





Aquilwj. 

24. 

Sraviuhtha, or Uhani' 

i 





ahthil 

i 30 

5, 4 

290 

0 

36 OX, B Dclphini. 

25. 

S'ntahhidhnj 

i 15 

i 1 

320 

0 

0 1 8 S. A Aquarii. 

26. 

PllrvU' Hhaif rii|vula, Pro. 






ahtlmpaiht, or Pmtisthaiia 

30 

, 2 

.326 

0 

24 OX. a Pcigasi. 

27. 

TJttura.Hlmdrapadu, etc. 

4.5 

i 2 

3.36 

0 

26 OX. 7 lVga*ior»*Aiidro 







mwlec. 

28. Kevuti 

: 30 

i 

! ‘ 

360 

0 

0 0 ( Piscium. 


' AloTont* in not ^ifvn in PtoleniyV St«r l*i«t, iml by it it mentioo«d 

only ftn ‘*a sniwll Etiir ** : Atl«« (*-»T»Tauri) or Merope’(23,l.) iv probably inteiidfd 
in the Hiiulu work*, 

* The M8. of thMlikamMlrin** work, found in rentral Aaia, aimbei 8 (or 7) 
muhdrta* to Ahhijit^ which 27*267 (or 27 233) day* for lh« niooa*a 

•idaroal nwolution, which in only a nmith approximation, Brahmairttpta'* valua 
i» a<]uita)c!it to Pjg muhilrta*. pving 27*32167 day* for tha tidcml nonth 
i« dkired from the elemeuta he adopt*. 
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66. Prof, H. Jacobi, in a tract, Antroioijim Inditm 
• Hord * tfppeUaiae Origmdmn : acrttiunf Lnghu*Jd((iki\ c^p. 
intd. ni-rii. (Bonnae, 1872),* called attention to the ciremn- 
atance that the ayatem of the twelve aatrulogical iimnaions 
occurs first in Finnicus Mutornus (a.d. 650), and hence 
that the Indian Hora-texts, in which fhmo are of essential 
importance, cannot be of much earlier date. lie also calls 
attention to the Greek wonis o<K*urrinf^ in Yariiha Mihira’s 
and later works, which are etnployiHl in the sumo m»nse in 
the EUraryaffi^ of Paulus Alexandrinus 67H). 

37. The publication in 18SS of Dr. K. C. SjicIiuu’h version 
of AUHerdiii’s Indict, supplies us with a gmsl 4|cttl of infor- 
Diation resfKH^tiiig the Hindu astronoinicul works in use in 
the eleventh century, ami their incth(His of computation, 
compared with the Arab science of that a^e. 

38. In 1874, however, Dr. Itiihler diseoven'd the PaTtcha^ 
iiddhdtitikd of Vuraha Mihirci, for an m'count (►f which we 
are indebted to Dr. Tliibaut (Jour. An. Soc. prntj. vol. liii, 
1884, pp. 259-2!h3), and subs<*<|uently (in l-SS!)) for an 
edition of the text and translation, bawni on two MS8. 
obtained by Dr. Diihler. This wi^rk expounded the systems 
of five early treatises, the Suuru^ Pdu/iga^ Uomuhi, 

and Brdhma or Paifdmahu StdJhdutm — all now lost, sf> far 
as we know, in their original forins. The author mentions 
that the ditference of longitude Ix^tweeri Vuvanapuru and 
Ujjttin is 1\ nddU or 44^, and In^tween the first ami iUmar(?s 
is 9 n4dh or 64'^ ; if Alexamlria is meant, as is ulinost 
certainly the case, the correct figures are 4fi' and IT, 
and the closeness to truth of the values in an element mi 
difficult to determine with accuracy before the invention 
of any sort of chronometer is satisfactory. Vuraha makes 
the starting point of computations in the PaiirftaniJd/tdniikd 
the 1st Cbaitra Haka 427.^ The sun*s mean placo is com* 
puted, by the Saura Siddhdnia by multiplying the afmrgam 


* Thii trart {4S pp.) wm i»Ti©w«4 bt Prof. A. W*b#r in lh« toer. 

IS73, No, 2S, pp. 7Sa SS, reprintMi to Indt^cK^ IW, tii. pp. 

«l«o br Prrtf. H. K#m in Tke IS7S. 

* llsrcb lath, A.t>. A03, at 33i^ Sr afWr noos. 
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from the initial date by 800, deducting 442, and dividing 
by 202207. Thif makea the year 365(/. I5g, *6V 30" 
as in the Pnuliia Skidhdnia. Next we have a f/uga of 
180,000 years equal to 05,746,575 days containing 2,226,380 
synodical or 2,406,389 sidereal months,* which gives values 
slightly differing from the modem Surga Siddhdnla. The 
moon’s ]i(»de makes 900 revolutions in 2,908,789 days, as 
in the Argabhatiga, of which 2,260,356 hail ela]>sed at 
the epo<*h. Bo also we find that the [>eriod of Jupiter’s 
revolution is taken as 4332*3205754 days. 

The liomakn Siddhdnia employs a yuga of 150 x 19=: 2850 
years or 1,040,953 days, which gives a tropical year of 
365d. \Agh. 48p. (365//. 5//. 55///, 12«.), exactly as determiniKi 
by Hipparchus and r^/letny. In the same peri/nl there are 
1050 adhimdHm and 16,547 suppresscnl lunar days; hence 
the lunations are 12 x 2850 -f 1050 =: 150 x 235 = 35250, 
and the syiuKiical month 29//, 3ly//. 50' 5'^*617, while the 
tropical (not sidereal) month is 1 040953 -r (35250 -p 2850) = 
27 32160105//.* For the uiioinHlistic month we have 110 
in 3031 days, or 27*5o4 days; for the no/le, 24 revolutions 
in 103,111 days, or 6796/^ days for a revolution. The 
e|)och is sunset at Yavumipuru at the l)eginning of the 
lunar month of Chuitra, Baku 427, at the l>/>ginniDg of 
Wednesday, and this counting of the astronomical day 
from suttsd was customary among the Greeks. Vaniha 
does not give details resjiecting the planetary motions, other 
than the lunar, as treated in the Uomaka Siddbdnta, It 
places the sun’s apogee in longitude 75\ and the greatest 
equation of the centre amounts to 2^ 23' 23'^ or but little 
in excess of Ptolemy’s value. 

• Thli it oth/rrwi«Ki pst at 900,000 n^Tolotioiw in Sli'iSO^OS 
94589600*3100776 dsTt, sod tho ruW (cs* the iut>ofi'i m««an pliica it to maltiplj 
lh« ahargt^tt by 900,000, ih<duct 070,217. am! diride by 24.689,600, and eormtinj 
for lb« tractiua bj takinf of tb« ela|i««d ratoluttoiia at teeoii/li to be 
fublraetrd. 

* The alnioti prfeci eoiaddesce of tbeae Taloet with thoae of Ptolemt, 

iitiik, S^n, Ub. til. e. 2, bat bt>ea pointed oat by me, I»d. Ant. yoI xis. p. 284. 
The Mnmnkm .SWAdala accepte, witboot modifioaUon, the Hietoaic eycte of 
10 yeaia (»otnbio«d with Iliiipajrybitt't Wn^tb of the Tropical year; lad ihit 
may aeeoant for the very tli^ht differe&eea. If. iatlead of 120007 dart ptm one 
hour which l*toleniy atea for tbe lunar eqaatkiwi, we rabtUttitiv) 1*26007 days 
mmm one hour [nr i|6.) we ahonki gel tbe Mnmmkm valiMi. 
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The Pnit^mnha S. ie diecuened very briefly by Var4ha 
Mihiim, but ftppottrs to Imve belonged to the primitive 
OAtronotnicel »y»tem of the Jifotuha^ Gargn S^hiiAt ete., 
employing a yuga of 5 years of 3(50 diiya each, and one of 
th<*!ie yHtjoM beginning with the third ytair of the Naka era* 
The Vdmht/ia S, in also trmted im> briefly, and aa of no 
inferior aci^mtiflc value, that little ran Iw said about it. 

Of the Pauliiit SMhAnitt^ we already knew tnuoh from 
AMieriini and fn>iii Hindu writers. Its |H'culiar iiioIIukIs 
apjanir to l>e the same as those used in Southern India. ^ 
The longitude of the sun's tHKigeo is made The year 

is 13831 -r I'-^O = 3(50 '2083 days, 

One p<.»culiarify is the Table of Stnea which is given 
under the heading of this Suitfftdnfa, It is constructe*! 
for the usual 21 arcs incr<*asing by 3^ 45' each; but instead 
of using 57^ In', the length of the radius in arc, as the 
value of the sine of thf , it follows the (Ireek inetluHl of 
Ptolemy wh<» dividwi the radius or duird of into 
(50 parts, sulsiivided si^xagesimally, and gave the chorda 
of double arcs in terms of this: thus the chord of JHlPor 
the diameter was 120 parts, and of (50" was (50 |mrts. Now 
if wo copy out I’tolemy's chords for every 7® 30' in 
sucocisisiou u[) to 180' we shall have the Pnahkn SitUhdnia 
iabh* of sini*s for each arc from 3'^ 4*V to 00 .* Moreover, if 
we ia*t down l^tolemy’s success! veditferen<^is,ls?tweoti i5aeh pair 
Ave shall have the differences given also in this SuUhdntn— 
varying only in that Ptolemy gives each r|uariltty to tho 
third degree of si»xagesiinals, while Pulisa givisi tho 
values only to seconds. It need only Im orldod that, as 
it is to Ptolemy that the iK*xagesimal division is ascribed,* 
there can be little if any doubt tliat Paulus or Pulisa was 
one of those who introduced it and the Greek system of 
astronomy into India. Dr. Tbibaut considers that the 
limmka and Pmuliin Hiddhanta^ must have been comiXHtod 
not later than a.x>. 400. 

> W«rm*t KiU pp. IIS f. 

* 8m tSt* im Jmd Ami. yoI. tv p. 22H, 

* Waiat, mmd i*rme. c. 7. 
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39. At the close of the PahchMiddhAniiMf YarAha Mihira 
adds some short rules (ch. xviii, sll. 66-79) for the long!* 
tudes of the sun and planets. Dr. Thibaut remarks^ 
that the durations ascribed in these to the s3modical 
revolutions “are extraordinary," agreeing ‘‘neither with 
those assigned to the synodical motions in Hindu astronomy 
generally, nor, therefore with the true periods — from which 
the pt^riods implied in the teaching of the Siddhdnta$ 
differ to a very inconsiderable extent only " ; and, he adds, 
“ to meet with a set of numerical quantities widely differing 
from those generally accepted is indeed so startling that 
one at first feels strongly inclined to doubt the soundness 
of the te.\t." Hut on referring to his translation (p. 103) 
it aj)|Knirs that VurAha Mihira, speaking of the sun first 
(si. (j(i), uses degrees or Bnura days, and this measure is 
naturally carricnl through the following slokas. We have 
no other instance, so far as I know, of the synodical 
revolutions being stated in a Sanskrit treatise, and we are 
not to infer that they should be given in civil days, 
as in Euroj>ean works bastHl on the Copernican system, 
rather than expressed in degrees or equivalent $aura time, 
— as Variiha Mihira has done in this place and with con- 
siderable accuracy. 

llis values are readily derived in the following way : — 
Employing the yaj/a of 1080000 sidereal solar revolutions, 
the revolutions of the planets in that period are— Mars, 
674206; Jupiter, 91066 ; Saturn, 36641 ; Mercury, 4484260 ; 
Venus, 1766597 ; and if wo divide the degree$ in 1080000 
revolutions by the difference between 1080000 and the 
number of heliocentric revolutions of the planet, we 
obtain the arcs through which the sun moves during the 
planet's synodical revolution. Thus, for Mars, we have— 


l OSOOOIV X 3d0'* _ aSSStMKHKT' 
lOSOOOO 574206^ dOa7S4 ' 


768^-6924. or nearly or 768J, 


os in the text. Similarly, for the other planets we find — 


For Mercury . 114^*2102 or very nearly MHorll4®A; 
For Jupiter . . 393^146 „ or 3934 ; 


^ F w AthtM ikhuMf liitrod. p. xlvtw 
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For Venus . . 575N91 nearly H^^or575i ; 

And for Saturn, 372^*6426 ,, ^V* or 372f; 

— the fractional values in each case being (hose given in the 
text.' 

Dr. Thibaut has prefixtKl an excellent introduction to his 
edition; but, as he himself allows, the translation admits 
of emendation, the text of the only copies available being 
very corrupt; and a commentary much more complete is 
required to illustrate the version satisfactorily. 

40. The only further contributions connected with this 
branch of Hindu stnence have been devoted to its rehition 
to chronology. The Hindu ealemlar is constructed in so 
pc'culiar a way, depending on the ndiitions of snliir and 
lunar motions, that it is a complicated prid)b‘m to tlx the 
date in the Julian calendar corrcspotidlng to a given day 
in the Hindu reckoning. That reckoning, t(K), not beitig 
ntHJcssarily (juite accurate, but dependent on the syst4'm in 
their ustronomi<‘al treatise's, requires us to work out the 
coincidence by means of their data.^ It is very im|ior(aii(, 
however, to l>c able to detiTmine such coineidornt's with 
complete accuracy as a means of fixing tlic prec ise datos of 
inscriptions ujxm which Indian chronoh»gy must Is* biwaJ. 


* Th#* <*rTor onh* S' l in ^h^ <•«##* of for nhn l» thr friirtiHn 

Would hiiv*' ffO*;n tho uriursO* rulmt of 7ns 6li| ; an t fur Mi'iniry, 

Ih** mulnpiurr 2I7e »nd doi***? It4, w.mld han. hi<ri» i vrn rl/HMir Otan 
snd 21>. To con»4*r1 afft« ioe> rml tim**, Vfirjiba MdioaV t<i)u« 

for tht* aid*^**! y*?iir, wv hnno to mi(lti{dy J'014M>7iH 

or : ih*' rf-suloi ar»* * Mar*. 77i> d.o« , h? ; Sjiuirn, os ; 

Mercury, UA HS ; and .*S3‘W dm-. 

* 1 prineitMi of tbm arr : J uobi. MftWft mtl TMt for 

Jlindn h*Un, /i/f/#, ttr, in lud. Ant. |,p, H V-lHl , ih* t 

«/ Jimdu /m//« is Inutifitt m, with l«hb* in v*d i. 

pp. 403-4fJ0; T«hleit Ur f'nUHUt%n^ lUndn /iaUn tn Trur ijtt.nt Tom, tn i4id. 
f«!. ii ; R. fkhram. UilUtafftn fnr in Iknkfknft^n d Aai*. Aend. 

d. WtmnJith. mat nai. <7 tTon, noi xlv pp. ;;Hd -V>S. amt /nd. Ant ^rul. iiiii. 
pp, W rxs) ; IKt Sifht pfnr JupyUf^m lad. Ant roj, %vUi, 

pp. tnd 3H0-dS6, ati4 A^^hand. d. A” Ofuil»rh. d. H ymnnA. t, 

UaUtn^rn^ ISSSf. 

















